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lhe Outlook 


Carriers in the Pacific 


HE war in the Pacific depends on sea power, and 

sea power includes a due proportion of air power. 

That ocean is an ideal part of the world for the 
operations of aircraft carriers, and Japan opened her 
attack on the United States by a clever use of her 
carriers, while shortly afterwards she used shore-based 
torpedo-bombers to sink the two British capital ships 
which should have been the core of the strength of 
Singapore. At present it must be admitted that the 
Japanese hold command of the Western portion of the 
seas between the continents of Asia and America. 

The other day Col. Knox was asked what the Ameri- 
can Fleet was doing, and, naturally, he declined to make 
a definite answer, putting the questioner off by a general 
Statement that Germany was the chief enemy and that 
the Battle of the Atlantic was the most crucial struggle 
now going on. While nobody will quarrel with that 
remark, everybody is still wondering what the American 
battle fleet is really doing. Singapore is too valuable 
to all the Allies for it to be abandoned without a great 
effort, and Australia is emphatically -urging that the 
Pacific must not be treated as a mere sideshow. If Mr. 
Churchill and President Roosevelt had regarded it in 
that way, they would hardly have given Gen. Wavell 
his new and unprecedented command. 

It is obvious that the best way to relieve Singapore, 
the Philippines, Borneo, and to recover Hong Kong 
would be to engage and defeat the Japanese battle fleet. 
It is impossible to avoid the assumption that the Ameri- 
can fleet (probably with British support) is seeking to 
find and engage the Japanese. When a fleet is busy 
on such a task the public never hears any news from it, 


and questioners are apt to be put off by such generalities 
as Col. Knox uttered. The search must be largely, or 
even entirely, a matter for the aircraft off carriers. The 
U.S. carrier Lexington, which operates about 80 air- 
craft, must be in the Pacific, for the Japanese have made 
several claims to have sunk her. We do not know 
where her sister ship the Saratoga is, or the other Ameri- 
can carriers, pictures of some ot which we publish this 
week. The Japanese strength in carriers is also not 
known, but before the war they went in largely for sea- 
plane carriers, which are of limited use. But we may be 
sure that all available carriers are very busy just now 
in the Pacific Ocean. 


Malta 


HEN the history of this war comes to be written, 
few chapters will be more astonishing than the 
one which tells how Malta was gradually trans- 

formed from a precariously held defensive post into a 
pivot of air aggression in the Mediterranean. From the 
first it was recognised that it could not continue as the 
headquarters of the Mediterranean Fleet when Italy was 
our foe, for a fleet in harbour is a tempting bait for 
enterprising enemy raiders. The Italians learnt that 
lesson at Taranto, though the expensive failure of the 
Luftwaffe to sink H.M.S. Illustrious when she was re- 
ceiving first aid in the Malta dockyard seems almost to 


_invalidate that general maxim. 


At any rate, Malta was first regarded as a sort of 
liability to the British Empire, certainly to be held as 
long as possible, but rather as a heroic patient than as 
a vigorous surgeon. The staff officer at Cairo who last 
week reviewed the work of the Middle East R.A.F. 
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Command during the past year said of Malta that 
throughout the year it had been ‘‘a terror to Italian 
shipping, to the: Italian and Sicilian ports, and to many 
places in North Africa, particularly Tripoli.’’ As a 
result the Axis aircraft have lately been keeping up a 
continuous series of raids on the island in the hope of 
blunting its teeth. The indications are that the eneiny 
has lost far more aircraft on the airfields of Sicily than 
he has been able to destroy by attacking Malta. 

Doctrines have altered since the war began, and no 
longer do we think of air defence as a futile thing 
because ‘‘the bomber will always get through.’’ We 
have learnt that well-organised air bases can continue 
to operate even when they are repeatedly raided by 
bombers, and that if one’s air defence is good, one can 
proceed to air attack. 


The Prime Minister’s Flight 
ERHAPS civil flying may claim the safe return of 

Mr. Churchill from America as a feather in its cap, 

for he used a commercial Roeing flying 
belonging to British Airways. Civil air transport has a 
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DAVY JONES’ SHOCKER : Dropping a torpedo from a Coastal Command Beaufort. 
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hard task at the moment to persuade the world that the 
discovery of flight has been of benefit to the world, for 
millions of civilian sufierers have eursed the flying 
machine in the last two years <nd wished that Cayley, 


Stringfellow, the Wright brothers, and the rest of them 
had never been born. Yet, now that we are all in 


a horrible war and are grateful for everything which 
brings victory nearer, we must bless the invention which 
enabled our Prime Minister to come safely back from the 
American continent, where he has done much for the 
cause of victory and freedom. Future ages will count 
this flight as one of the greatest benefits which aircraft 
has conferred on mankind 

We need not now worry as to whether the Germans 
would have violated the rules of war if they had found 
the flying boat Berwick and shot it down. They would 
certainly have done so if they could, and such a disaster 
would have been a heavy blow to the cause of freedom. 
But Mr. Churchill is safe home, and we are all pro- 
foundly thankful. His conference with Mr. Roosevelt 
ought to hasten the day of victory. 






Up to recently torpedoes had to be 


dropped from a very low altitude, otherwise they were likely either to break in half on impact or leap out of the water and 


change direction. 




















942 


it the 
1, for 
lying 
yley, 
them 
Il in 
vhich 
yhich 
n the 
r the 
ount 
craft 


nans 
und 
ould 
aster 
lom. 
pro- 
ovelt 




















JANUARY 22ND, 1942 


FLIGHT 





65 


\Var in the Air 


Rommel's Predicament : Wavell Gets to Work : Japanese Bombing Inaccurate 


going on in pretty well every area 

of the war, but not all of it has 
produced news of real air significance. 
The Russian advance has, in all likeli- 
hood, the greatest influence on the 
main strategy of the war, and we may 
take it that sugh an advance could 
not take place without powerful help 
from the Red Air Fleet; but in the 
recent communiqués there has not 
been much mention of air operations. 
The Mediterranean as a whole is of 
vast importance, and Field Marshal 
Smuts has prophesied that the final 
struggle of the war would take place 
in that region. In that sea the Axis 
Powers -have been making the most 
determined efforts to paralyse Malta, 
as from that island heavy and medium 
bombers set out to harry the Axis in 
all directigns. Perhaps it is wrong 
to describe the Axis efforts as ‘‘ deter- 
mined’’; they have rather been 
numerous and almost continuous; 
but, judging from the results, they 
have not been pressed home with any 
great determination. If they had 
been, we should have heard of more 


[ “eving on in fighting has been 


TURNING ON THE AXIS: South 


African Air Force Marylands 


Enterprising Dutch Airmen 


enemy fighters and bombers shot 
down by the very good A.A. batteries 
on the island and by the Hurricanes. 
The enemy losses of late have been 
on a modest scale, and likewise the 
damage done by the enemy bombs is 
not reported to have been heavy. But 
it is certainly clear that the Axis re- 
gards Malta as a thorn in its side, 
whereas at the beginning of the war 
it was regarded by the Italians as a 
liability to Britain, and, in any case, 
a rightful appendage of the Italian 
peninsula. By this time the Maltese 
must hate the Italians (and, incident 
ally, the Germans) tenfold more than 
they hated them before; and they 
never had any strong affection for 
their neighbours 


The Desert Battle 

HEN General Auchinleck opened 

his attack on General Rommel, 

it was said that a battle of tanks in the 
desert resembled a naval engagement. 
In its later stages this battle has as- 
sumed a striking resemblance to that of 
Jutland, with the Germans striving to 
escape and the British straining every 





nerve to intercept them. The Ger 
mans claimed a victory at Jutland be 
cause they succeeded in achieving 
their object of escaping, though they 
could hardly claim that their High 
Seas Fleet ruled the North Sea as a 
result of the action. Rommel is in 
much the same position. He no longer 
has any hopes of holding Cyrenaica, 
but he does want to get his remaining 
tanks (probably heavy tanks) away to 
ripolitania, where they would be a 
strong reinforcement to the Axis garri- 
son there whenever the Empire forces 
and Free French decide to move up to 
the borders of Tunisia. Unfortun- 
ately, our aircraft do not seem able to 
halt these heavy tanks, though they 
have taken heavy toll of lighter vehi- 
cles. A certain amount of supplies, 
including petrol, has obviously been 
getting through to Rommel, despite 
all that our air forces could do, and 
doubtless the heavy tanks have first 
call on it. Other lighter tanks have 
been found abandoned in the desert 
in good condition, obviously because 
the R.A.F. has cut off their petrol 
supplies. Bad weather has worked 





bombing an Italo-German encampment at E!] Adem. 











FREE FRENCH FIGHTERS : A Spitfire squadron of the 
Free French which is now operating with Fighter 
It is stationed in Scotland. toll of them The 


Command. 


against the stronger air power and has 
helped the Germans and Italians to 
make progress towards their haven. 
In the Pacific General Wavell has 
established his headquarters in Java 
Since the sinking of H.M.S. Prince of 
Walesand Repulse the Dutch island has 
obvious advantages, an1, moreover, its 
selection marks the fact that Genera! 
Wavell’s command is _ international 
and not merely a British concern. It 
is also a compliment to the Nether 
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lands East Indies, 
whose air and naval 
forces have been 
striking at the 
Japanese in the 
most spirited 
fashion. Several 
Japanese troopships 
and some warships 
have been hit by 
Dutth bombs, and 
a single Dutch fly 
ing boat has bombed 
an enemy base in 
the southern Philip- 


pines—a__ gloriously 
audacious piece of 
work. 


As the Japanese 
advance southward 
in Malaya, Singapore 
has had more air 
raids, and one day 
last week about 50 
enemy bombers 
escorted by 20 naval 
fighters, flying very 


high, attacked the 
place. Our fighters 


intercepted 
the raiders and took 


art of bombing does 
not appear to have reached a high 
level of accuracy in Japan, and the 
experience of dropping bombs on 
helpless Chinese towns has not pre- 
pared their air crews for meeting 
British and Austfafian fighters, let 
alone the A.A. guns of Singapore. 
The Americans in Luzon have had 
the same experience. When nine Japan- 
ese bombers flew over the fortress of 
Corregidor in Manila Bay two of them 


were shot down by A.A. fire and 





others damaged, while the fortifica. 
tions and troops suffered little. This 
was daylight bombing, to which it 
seems that the Japanese airmen are 
most partial. They do not seem to 
care for bombing by night, and it is 
true that if they are bad shots by day 
they are likely to be worse by night. 
The Middle East Reorganised 
QE cannot separate the air side of 
this war from the other sides, 
What affects one must affect the 
others. Therefore, it is interesting to 
hear that the land forces in Iraq and 
Iran are to be transferred from the 
charge of the C.-in-C., India, to the 
C.-in-C., Middle East, that is to say, 
General Avchinleck. No mention is 
made of the air forces in those 
countries, but at an early stage of the 
war the squadrons in Iraq were 
placed under the A.O.C.-in-C. at 
Cairo, who naturally withdrew most 
of them for service elsewheré. Con- 
sequently, when the Iraq revolt broke 
out, the air and land reinforcements 
had to come from India. It may be 
taken for granted that noweSir Arthur 
fedder’s responsibilities coincide geo- 
graphically with those of General 
Auchinleck. It would be madness to 
make any other arrangement, and in 
the present war the British War Coun. 
cil has not been prone to that sort of 
madness. Unity of command is one 
of our watchwords, and, if in the 
Middle East there are two Com- 
manders-in-Chief, our fortunes have 
not hitherto suffered thereby. The 
Army and the Air Force have worked 
together in an absolutely model 
manner. In acknowledging this we do 
not deprecate the insistence of the 
Australian General, Sir Iver Mackay, 
that in such operations it is best of 
all for the Army commander to have 
complete control over everything, but 
the next best thing is to have two 
commanders who will work in absolute 
unison 
Looking ahead, we also welcome 
the pact between Greece-and Yugo- 
Slavia. In the present war neither of 
these countries had sufficient air 
strength and we British were not 
strong enough in the Middle East to 
send sufficient help For the future, 
that is to say after both countries have 
been delivered from their present con- 
querors, the air strength of the two 
will be pooled, and that will make 
both infinitely stronger and better 
able to resist aggression. It is hoped 
that other Balkan countries will join 
this league in due course, and then 


A CHEERING SIGHT: Stukas left 
behind by the Germans in their retreat 
across Cyrenaica. In the foreground 
is an auxiliary petrol tank which can 
be carried under the wing and 
jettisoned when empty. 
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ENEMY AIR LOSSES TO JAN I7th. 


Over Over Middle Far 

G.B. Continent East East 
Jan. 11 | 0 3 9 
. 2 0 0 i) 10 
Soe 0 0 ! i 
7 62 te) 3 3 
“a. ! t) 2 2 
, 6 | 0 2 4 
oe «©€ 0 \ ' 
5 0 12 30 


Totals : North, 5,165 ; Middle East, over 3,437 ; 
Far East, 30. Some in the Far East were shot 
down by the Dutch. 











that troubled part of Europe should no 
longer be a temptation to ambitious 
dictators. 

The fall of Halfaya will be a great 
relief to General Ritchie. It opens 
the coast road to supplies for his 
advanced troops, and it sets free the 
infantry, artillery, aircraft, and naval 
vessels which had been attacking the 
stronghold. Cyrenaica is now wholly 
in our hands, but there remains the 
important task of preventing General 
Rommel from getting his heavy tanks 
away into Tripolitania. .It may be 
that this clearing of the coast road 
will enable the guns to be brought up 
which will be best able to deal with 
those heavy tanks, but all the time 
it is necessary to stop as many supply 
columns as possible from reaching 
the retreating German and Italian 
forces. That is a task for our air- 
craft, and we cannot have too many 
of them on the job. Certainly some 


stores, and especially petrol, have 
been reaching Rommel, despite all 
that the 


indefatigable R.A.F. has 
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The bombers which 
were used against Halfaya will now 


been able to do. 


be available to attack the supply 
lines. 
Rommel has recently been sup- 


ported by more aircraft, but it is for 
our fighters to deal with them, and 
reports indicate that they have been 
equal to the task. If we could settle 
finally with Rommel, we might™ let 
Tripoli wait for a time while we sent 
air reinforcements to Malaya. 


The Pacific Zone 


[BRE are signs that our defences in 

Malaya have been growing stronger 
both in ground troops and in aircraft. 
Certainly it is rather more than a 
nuisance that the Japanese have suc 
ceeded in setting our oil stores at 
Singapore on fire, but there is no in- 
dication that our aircraft have been 
kept aground by that contretemps 
The Japanese air raids have not been 
very damaging, apart from that one 
success, while our own air attacks on 
them have been more frequent and 
more deadly in the last few days. The 
British and Indian troops who have 
fought such gallant delaying actions in 
northern Malaya have fallen 
back on the main body of Australians, 
and these fresh troops, who must have 
been waiting with the utmost im 
patience for the chance to get at the 
enemy, have given him a taste of their 
quality. Our fighters and bombers 
have been attacking the boats bring 


now 


ing up Japanese landing parties, and 
it is to be hoped that the enemy will 
not be able to repeat his manceuvre 
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BRITISH AIR LOSSES TO JAN. I7th. 
Over Middle Far 
G.B. Continent East East 
A’ecrft. | B’brs. Fers.| A’crft. A’ crft. 
Jan. It 0 0 0 4 0 
(1 p'lt safe) 
12 0 0 0 4 2 
13 0 0 0 4 tt) 
14 i) 5 0 9 0 
(5 pits safe 
1s 0 6 i) 0 i 
16 0 0 i) 0 0 
17 0 3 0 0 0 
0 14 0 2! 3 
Totals: North, 3,169; Middle East, 897 
Far East, 3. 








of turning our flanks by landing more 
troops in the rear of our firing lines, 

At the same time the American 
troops in Luzon have been holding 
their own in their shortened lines with 
the utmost gallantry, and recently 
with better success. They have en- 
dured dive-bombing, and do not 
seem to have any help from U.S. air- 
craft. 

rhe Japanese army is large, but it 
is not unlimited, and cannot be strong 
at all points. While the Japanese 
have been gaining temporary suc- 
cesses in the Pacific, they have suffered 
another heavy defeat at the hands of 
the indomitable Chinese at Changsha. 

The Russians continue to drive the 
Germans back, while in the north- 
western part of Europe the R.A.F. 
sends out its bombers to play havoc 
with German ports and production 
whenever the weather permits. It 
has not been favourable of late, but 
no opportunity is missed of dropping 
heavy bombs on Emden, Hamburg, 
ind the Ruhr 











TANKER BUSTER: An enemy oil tanker receiving the attentions of a Blenheim bomber of Mediterranean Command off the 
coast of Tunisia. 


One bomb has just exploded amidships and the ship is being machine-gunned. 
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AMERICA’S NEW CARRIERS 


Photographs of the Latest Additions to the U.S. Navy's Air Strength : 
Torpedo-bomber Wing-folding Problems 


N our issues of January gth and Decem- 
ber r1th, 1941, we dealt with the aircraft 
carriers of the world, and those likely to 

be used in the Pacific Ocean, respectively. 
At the time these -articles were published 
there were no photographs available of any 
of the American ships built after U.S.S. 
Ranger, which, incidentally, was the first 
American ‘carrier to be designed as such ; all 
the previous ships were conversions from 
liners or cruisers. By the courtesy of the 
American journal, Flying and Popular Avia 
tion, it is now possible to publish photographs 
of the latest aircraft carriers in service with 
the U.S. Navy. 

The two sister ships U.S.S. Yorktown and 
Enterprise—which were built next in order to 
the well-known Lexingion, Saratoga and 
Ranger—were completed in 1938, but. very 
little information has been published hitherto. 
U.S.S. Hornet is a later ship than the York- 
town and Enterprise, but is very similar in 
general layout and tonnage. The Wasp, on 
the other hand, is a much smaller carrier, 
having a standard displacement of only 
14,700 tons as against the 20,000 tons of the other three 
ships. It was.authorised in 1934, and first commis- 
sioned in April, 1940. 

According to our American contemporary, the U.S 
Navy is to have a further eighteeh aircraft carriers as 
part of the naval expansion programme. Seven of these 
are already in commission, and two more are now on the 
stocks. It is presumed that these are not true aircraft 
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The Douglas Devastator, which is the standard torpedo bomber of the 
U.S. Navy. 
position about half of the wheels project into the air stream 


In the retracted 
No perform- 


It is a three-seater with fixed and free guns. 


ance figures may be given. 


carriers, which are armoured ships eapable of operating 
in a fleet action, but are converted merchantmen for 
use on convoy work. The Royal Navy has a number 
of ships of this type—one of them, H.M.S. Audacious, 
was lost during the recent five-day attack on an Atlantic 
convoy. The names of the seven ships already in ser- 
vice are not given, but those which are yet to be built 
or converted will. be U.S.S. Essex, Bon Homme Richard, 


U.S.S. Yorktown (above) and Enterprise, which are sister ships of 19,900 tons displacement. Each carries about 76 a'rcraft, made up 


of four operational squadrons, of 18 machines each, and four non-operational “ utility ’’ types. 
their heavy A.A, armament consists of eight Sin. high-angle guns. 


Designed speed was 34 knots, and 
There is, of course, a large number of smaller pieces, 
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Intrepid, Kearsarge, Franklin, 
Hancock, Randolph, Cabot, 
Bunker Hill, Oriskany and Tecon- 
deroga. On the American carriers 
the commanding officer, executive 
officer and navigating officer are 
all naval airmen capable of under- 
standing the fying problems of 
what is termed the air department 
of the ship. 
This air department is respon- 
sible for all administration and con- 
trol of the flying programme. The 
squadrons embarked remain as 
such, but are also absorbed into the 
greater unit of the air department. 
Maintenance of aircraft, storage 
and upkeep, personnel and living 
accommodation all come under the 
same command. 
The U.S. Navy has always been 
m great advocate of dive-bombing. An interior view showing the extent of the hangar deck of U.S.S. Hornet, which went 
In fact, it may be said that all the into commission as recently as October 20th, 1941. Its layout and tonnage are 
early development work was theirs. similar to those of the Yorktown and Enterprise. 





U.S.S. Wasp, a vessel which has cost some $4,000,000. Tonnage, 14,700; length on waterline, 688ft.; beam, 8oft.; draft, 
20ft. Built to the accepted modern pattern with an “‘island’’ bridge and control tower on the starboard side slightly forward 
of the beam. 


They have not, however, lost sight 
of the value of the torpedo-bomber 
type. As in our Fleet Air Arm, the type 
of aircraft used is capable of both jobs ; 
but, whereas we favour the biplane for 
this work, the U.S. Navy have a low- 
wing cantilever monoplane, the Douglas 
Devastator, which is built to modern 
standards of performance. This, how 
ever, has only been found possible since 
new designs of torpedoes Lave come into 
use which enable drops to be made at a 
much greater height and speed than was 
previously possible. With the older pat- 
tern torpedo—which was virtually the 
same as that used by surface ships—it 
was necessary to come down to within 
15ft. of the surface and slow down while 
the drop was made. The -nodern 
torpedo is capable of withstanding 


Each perforation in the deck surface houses 
a sunken hook for tying down aircraft on 
the flight deck. 
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a much more dashing attack from 1ooft. or more. 

One of the greatest problems in the design of carrier- 
based aircraft is the necessity for wing-folding in order 
that they may be accommodated on the limited area of 
the lifts which convey the aircraft to and from the flight 
deck and hangar deck. 

With a biplane it is comparatively easy to fit a jury 
strut between the upper and lower planes at the position 
of the front wing spars, and hinge the wings on their 
rear spars. When, however, the same process is 
attempted with a cantilever monoplane, the added com- 
plications of retractable undercarriages and gun tontrols 
in, the wings make the problem much more difficult. 
Blackburns, in the Skua and Roc, solved the problem 
by hingeing the rear spar on a ball joint so that the wings 
could turn and fold backwards and upwards. 


How Wing-folding is Tackled 

The American Navy authorities have tackled this 
wing-folding in a totally different manner. Instead of 
insisting that the fold must come close to the fuselage, 
they require that sufficient of. the wings must hinge 
upwards to leave a centre section capable of passing 
through the limits imposed by the lift dimensions. Since 
it would be almost impossible to perform this operation 
by hand, mechanical means to lift the wing ends have 
been incorporated in the wing. These are operated from 
the cockpit. This arrangement has had the effect of 
speeding-up deck handling considerably. All the 
Douglas Devastator torpedo-bombers, and the U.S. 
Navy-constructed Vindicator dive-bombers, have this 
arrangement of wing-folding. The wing tips are steadied 


t 


ae 


U.S.S. Hornet is very similar to Yorktown and Enterprise. 
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U.S. Navy Vindicator dive-bombers with wings folded tied 

down on the flying deck of U.S.S. Ranger. The mid-wing 

monoplanes with airscrew cuffs are Grumman Wildcats—a 

later edition of our Martlets—which are said to be capable of 

350 m.p.h. The smoke stacks on the right hinge outwards 
when fiying-off is in progress. 


in the folded position by jury struts attached to the 
fuselage. With the tips thus steadied and the machines 
lashed down to the sunken hooks in the deck, the air- 
craft can quite safely be left on the fight deck while the 
ship is under way. 


_ = 


The fact that no guns of any description appear to be fitted must be 


blamed on to the American censor. 
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Potential airmen of Russia’s great youth organisation are seen marching in the famous Red Square in Moscow. The building on 
the left is the old historical museum and the one on the right the market hall. 


They Call It the Ossoaviakhim, and 


It Has Some 20,000,000 Members 


Foresight in the development of 


Flying in the Soviet Union is 
not just a recent development 


R Fiving i youth is air-minded. 


THE inculcation of air-mindedness has been the 
chief aim of the Ossoaviakhim, and although this 
Russian youth movement has a wider scope than 


strategy has induced the Russian 
authorities to persist in this drive 





of her armed forces ; 1t is not just a 
sport limited to those who can 
afford it. During the past 15 years 
the Russian Government has main- 
tained a non-stop campaign of 
propaganda to make the Russian masses conscious of the 
importance of flying for both defence and communication. 

In a network of flying schools stretching from the White 
to the Black Sea, from the North Pole to the Pacific, 
Russia’s enthusiasts could, at the expense of the State, 
learn the arts of gliding, flying, parachuting and aircraft 
maintenance. Lectures, demonstrations and films brought 
flying to the fore of public interest. Outstanding pilots 
and navigators were the first to be awarded the highest 
decorations. What the gossip or sports column is else- 
where, the aviation page is to the factory girl or clerk in 
Russia. 

Flying has, indeed, become as integral a 
part of Russian life tea-drinking or 
cricket in this country. 


Contact with Flying 
The results of this drive are of paramount 
importance. For the close contact of wide 
masses of the population with aviation and 
its military aspects is a valuable psycho- 
logical armour against the shocks experi- 
enced by the civilian under conditions of 
modern air warfare. Moreover, from the 
vast reserves of keen, trained or semi-trained 
young men, Russia can draw almost as in 
exhaustible a supply of personnel for her 
Air Forces, for her armies from the 

masses of the general population. 


as 


as 


WINNING SMILES. This cheerful group of 
Soviet fighter pilots, snapped on active ser- 
vice, shows what a fine type of young Russian 


the Luftwaffe is up against. Their smiles 
show which side is winning. 


Britain’s Air Training Corps, it approximates to 
it in respect of preparing the country's youth for 
service with the air forces. 

ties are described in this articie. 


towards the popularisation of fly- 
ing. Rightly, it was recognised 
that it is the Air Force more than 
any other branch of the fighting 
forces for which skilled reserves 
have to be built up in a slow and thorough process. To 
build up such reserves of potential airmen already in 
peacetime, aviation had to be established on as broad 
a basis as possible, while at the same time drawing the 
best elements of youth into its orbit. 

The Ossoaviakhim, the voluntary mass public organi- 
sation with some 20,000,000 members, forms this broad 
basis of Russia’s flying ‘personnel. The purpose of this 
society to train workers, employees, intellectuals, 
students and farmers in various branches of military 
specialities—in particular, flying and chemical defence 


Some of its cctivi- 


1S 
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The entire. flying movement through- 
out Russia is under the auspices of this 
society, with special emphasis on 
training in parachuting and gliding. 
Training 

Criticisms of the alleged low stan 
dard of training in the schools main- 
tained by the society have been fre- 
quent. But the Ossoaviakhim is not 
a military organisation. Whatever 
the standard of training, the yery fact 
that millions of young Russians are 
passing through its ranks is in itself 
a contribution of primary value to- 
wards Russia's air potential. The 
mere ‘‘ acquaintance ’’ with the com- 
plicated flying technique and_ equip- 
ment—even a very elementary tuition 
—enlarges the circle from which the LEARNING HOW. Young Russians in a factory apprentice school where members 
Soviet Air Arm can draw its per- of the Ossoaviakhim study the mechanical side of things as an essential part of their 
training, in the same way as do the boys of Britain’s A.T.C. 


; 


sonnel. .In a country like Russia, 
where mechanisation is only of recent 
date,. this growing familiarity of wide masses with sets in, in the uninitiated. Towers for children are 15-18ft 
mechanical equipment is even of more importance to the high, those for adults about 1ooft. The next stage is 
development of the air potential than elsewhere. training in jumps from moving aircraft, the height of the 
The training of the Ossoaviakhim begins at avery early descent being gradually reduced. The object of this is 
stage. Over 1,000,000 elementary-school children receive to achieve, as far as possible, ‘‘spot landings’’ which 
instruction in censtruction of models and elements of allow the rapid grouping together in mass-descents. De 
flight. Subsequently they go over. to more realistic train- layed-drop jumps are practised to reduce the dispersal of 
ing, mostly parachuting. Prospective parachutists are the jumpers. Repacking of parachutes is a part of the 
subjected to a rigid medical examination, and only those curriculum, 
with perfect sight, lungs and heart are accepted. Instyuc Gliding Clubs 
tion starts in the early teens, and is divided into two 
classes, for initial and advanced training Gliding is recognised as a valuable introduction to the 
In the initial stage of parachuting training, the pupils mysteries of the air. Since the first attempts in 1923, it 
jump with already open parachutes suspended from spread all over the country, and clubs and associations 
towers. This helps to overcome the fear which at first have been formed to foster its further development. On 
Mt. Usun-Syrt (Mt. Klementiev) a Central Gliding School 
has been created and claims to be favoured with atmo 


POTENTIAL PILOTS. And here is a view of one of the spheric conditions equal to those in the German Gliding 
flying schools where future pilots and aircrew of the Soviet Centre on the Rhoen. 
Air Force get their first taste of the real thing. Prominent Russian aircraft designers showed great in 
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A PRE-WAR EVENT. Twenty Russian girls march past the grandstand at a great meeting near Moscow, after having jumped 
by parachute from the aircraft ‘‘ Pravda.’’ 


terest in gliding and were responsible for the creation of 
several well-conceived glider types. Foremost among these 
are the Red Front, designed by Antonov ; the Stakhanovite, 
by Yemelianov; the GN-7, by Groshov; the She-lo, by 
Sheremetiev ; and the G-3 by Gribovski. 


Breaking Records 


Equipped with these types and enc ouraged by the Soviet 
Government, Russian glider pilots, men and women, have 
reached the high peaks of international records. In 1939 
Oiga Klepikova flew in a Red Front-7 from Moscow air 
drome to Stalingrad, a distance of 735 miles, in 8 hr. 
25 min. Another international record was gained by an- 
other woman glider-pilot, Eugenia Prochorova, who soared 
to a height of some 11,000ft. above her starting field. 

Such feats testify to the standard of training, skill and 
quality of design, and are an inspiration to the growing 
generation of gliding enthusiasts. That these individual 
performances are representative of the general high stan- 
dard of gliding is shown by the 
1940 gliding competition in which 
junior glider-pilots covered dis- 
tances of 400-500 km. The fact 
that 14 out of 19 records regis 
tered with the F.A.I. are held by 
Russians is the best evidence of 
the high standard of gliding in 
that country. 

Twenty million Russian homes 
have that intimate contact with 
one or another branch of aviation 
which only personal activity can 
produce. The fact that all acti 
vities of the Ossoaviakhim: are 
absolutely voluntary, and strictly 
limited to leisure time, shows 
their attraction for the youth of 
Russia. For this is a hard-work 
ing and hard-studying youth 


Paratroops were, so to speak, the 
invention of Russia. Here are a 
number jumping from an A.N.T.6, 
with four 680 h.p. M-17 engines 


Only genuine keenness and enthusiastic spirit could pro- 
duce such results as have been achieved 

Theirs is a new type of air-mindedness. Not the passive 
one, which is forged by the threat or experience of air 
attacks, nor the one which, bred by the advertising cam 
paigns of air-transport firms, sees in flying a luxurious 
ind rapid means of travel, but a genuine liking for wings 
and a deep interest in the various branches of aviation 

In the present war this spirit and the nation-wide 
familiarity with air is of immense value to Russia's strik 
ing power ; her Air Arm has almost inexhaustible personnel 
resources in the masses of the air-minded youth 

A fact not mentioned by our contributor is that it was 
Russia which introduced the system of towing several 
gliders behind power-driven aircraft. It appears probable 
that the extensive development of gliding in Russia formed 
the beginning of this idea. First started as a sport, with 
single gliders as in other countries, more and more were 
added, and a whole ‘‘train’’ of gliders were towed. The 
step to troop-carrying was a logical one.—Ep 
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(Above) Beaufort Bombers. 


(Below) Training Aircraft under ‘construction. 
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human eyes are incapable of obtaining any sub- 
. stantial degree of visual perspective. In general, 
a reasonably good perspective vision persists up to a dis- 
tance of about 5o0o0ft. Beyond this, objects tend to appear 
two-dimensional rather than three-dimensional. For the 
pilot, crew or passengers of aircraft travelling at high 
altitude and at high speeds, apparatus which in effect 
will improve the perspective vision would bé of undoubted 
value. It would, for instance, enable the pilot to obtain 
a three-dimensional view of the ground, simplifying recog 
nition and being of great assistance in the event of emer- 
gency landing on unfamiliar territory. 

A device specifically intended for this purpose has been 
developed by an American company, Bartow Beacons Inc., 
of Philadelphia. Advantage is taken of the motion of the 
aircraft relative to the object viewed. The instrument 
is not effective for stationary observation of a stationary 
object. It is essential, of course, for the relative motion 
to be at some’angle across the line of vision, and the effect 
cannot be obtained when the motion of the observer is 
directly towards the object viewed 


W ois viewing an object from a great distance the 


Stereoscopic Angles 


In principle the apparatus provides a means for render 
ing the object visible to each of the observer's eyes alter 
nately and successively, at a frequency within the persist 
ence of vision of the human eye, and with time intervals 
between successive observations that are long relatively 
te the periods of observation. As a result, due to the 
relative movement between observer and object, the eyes 
view the object successively from points spaced a distance 
apart which is substantially greater than the normal dis- 
tance between the human eyes. This may be clearly 
understood by reference to the diagram at the bottom of 
the illustration. The object to be viewed is indicated at 
O and the two eyes of the observer at a distance of 5ooft. 
from the object at L and R. The distance between the 
eyes, approximately 2}in., is, of course, exaggerated in 
the diagram in relation to the distance from the object, 
but this is necessary for the purpose of illustration. At 
this distance from the object reasonably good perspective 
is obtained. If, however, the observer is placed, say, 
2,500ft. away from the object with the eyes as indicated 
at L, and R,, the angle of vision is very much reduced 
and the perspective effect is poor. 

Obviously, to restore perspective to the equivalent of 
that norma'ly obtainable at 5ooft. range it would he neces- 
sary to maintain a similar angle of vision, which would 
only be possible if the observer’s eyes were separated by 
a distance of several feet. This, in effect, is the function 
of the apparatus. With the observer located in an aircraft 
travelling in the indicated direction, the cbject is viewed 
with the left eye at the point L,, the vision is interrupted 
and the object is next observed by the right eye at the 
point R,, and the same angle of vision is thus maintained. 
To ensure persistence of vision it is necessary that the 
successive viewings take place at a frequency of sixteen 
or more cycles per second. 


Alternating Vision 


Let us take the specific example of an observer in an 
aircraft travelling at 180 miles an hour in the direction 
of the arrow. A view of the object is obtained by left 


and right eyes alternately at an interval of 3 sec.; that 
is, each eye has a vision in ;'g sec. In the interval of time 
between successive left eye and right eye views, the air- 
craft has travelled approximately 8ft. Since the distance 
between the eyes is about 2}in., the perspective vision 
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Sketches show portable and built-in types of viewing devices, 
whilst the lower diagram illustrates the principle employed 
in the apparatus. 


with the aid of the aparatus is thus increased in the ratio 
of approximately 40: 1. Stated in another way, the effect 
is the same as if the observer's eyes were set at a distance 
of approximately 8ft. apart. : 


Viewing Devices 


Any mechanically operated shutter device could be used 
but the preferred apparatus employs an apertured rotat- 
ing disc. In any case binoculars may be incorporated to 
magnify the image and enhance the effect. The first 
example illustrated in the sketch is a self-contained port- 
able instrument. A pair of binoculars is supported on a 
handled structure and adjacent to the objective lenses is 
an Opaque disc A having a single aperture. This disc is 
rotated at a speed of 16 r.p.m. by a miniature electric 
motor housed at B. Current for the motor is obtained 
from dry batteries in the handle, and the drive to the disc 
is by a flexible shaft contained in the hollow support 
arm C. Relative to the disc the eyepieces are located at 
180 deg. and the disc would not need to exceed 5in. 
diameter. 

The further embodiment shows a viewing device built 
into the wall of the aircraft cabin. Framing D, carrying 
the binoculars, is flanged to the skin, and disc E is driven 
by flexible shaft from a small motor at any convenient 
adjacent location. It will be noted that the eyepieces 
are in this instance set at about go deg. relative to the 
disc. For a given speed of aircraft, and assuming the 
necessary disc speed of 16 r.p.m. to ensure persistence of 
vision, the perspective effect is obviously less than would 
be obtained with the 180 deg. location, as the interval 
between successive views by left and right eyes is reduced. 
However, this could be restored by providing two aper 
tures at 180 deg. in a disc rotated at only 8 r.p.m. 
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British and German Comparison : Miles 
Magister and Ju 87B 







and the Junkers Ju87B (un- 

popularly known as the Stuka) 
are both examples of the rectangular 
tailplane and the almost equally 
angular vertical surface, they are, of 
course, in completely different classes. 
The former is a comparatively small 
primary trainer, and the latter a dive- 
bomber of appreciably greater over- 
all dimensions. 

Nevertheless, spotters of experience 
know full well that altitude can have 
a misleading effect upon apparent 
size, and so dimensions which may be 
obvious enough ‘‘on paper’’ are not 
necessarily an accurate means of 
identification when the actual machine 
is seen against the ‘blue vault of 
heaven.”’ 

Disregarding, therefore, their differ 
ence in size, these two machines have 
a number of points in common which, 
to the learner-spotter at all events, 
could lead to initial confusion. Chief 
among these, perhaps, is their fixed 
undercarriages and non-retracting tail 
wheels ; and, next in importance, their 
rectangular tailplanes. 

It is true that the Ju 87 has cranked 
wings, and that this feature is obvious 
enough from almost any angle except 
when seen from directly beneath, but 
it is when seen in plan that the essen- 
tial difference between their tailplanes 
is most easily discerned, namely, that 
the plan of the Miles tailplane is of 
appreciably lower aspect-ratio than 
that of the Junkers. 

Another useful difference is that the 
Ju87 has V struts bracing its tail- 
plane, whereas that of the Magister 
is of the cantilever type—in passing, 
one may point out that any idea of 
associating this ‘‘ V’’ with the symbol 
of victory is nicely negatived by the 
fact that it is inverted. 

Two other small differénces exist 


A and the the Miles Magister 


FOE? 








between the tailplanes of these rival 
machines ; the tips of the Magister are 
slightly rounded at the corners, but 
those of the Junkers are definitely 
square cut; and the inner corners of 
the Maggie’s elevators are cut away 
at an angle to permit rudder clearance 
while those of the Junkers maintain 
the completely rectangular motif of 
the tailplane. 

Turning now to the vertical sur 
faces, there is a similarity in the line 
of their respective leading-edges ; the 
fins of both machines form a concave 
curve where they rise from the fuse- 
lage towards the apex. That, how- 
ever, is where the resemblance ends, 
for the Maggie has a very small, round 
apex and a slope to its straight trail- 
ing-edge, whereas the Ju 87 has a flat 
apex of appreciable breadth and a per 
fectly vertical trailing-edge. 

There are, of course, a number of 
other sm:ll features in which the de- 
sign of these two tail units differ, but 
they are hardly likely to concern the 
spotter as such. Reference to the 
accompanying drawings, for instance, 
will show that the Ju87 has mass 
balances on its elevators which pro 
ject, quadrant fashion, across the tail- 
plane tips; the smaller and lighter 
elevators of the Magister call for no 
such provisions 
Next week: 
Fokker T.8W. and 
Heinkel He 115. 











MAGISTER. Rectangular, 
cantilever tailplane. Well- 
tapered fin and rudder with 
small round apex and 


straight trailing - edge. 


Fixed tailwheel. 


MILES MAGISTER 
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JU 87B. Rectangular 
V-strutted tailplane ; 
elevator mass-balances, 
high aspect ratio. Broad, 
flat apex to fin and 
rudder, straight vertical 
trailing-edge. Fixed tail- 
wheel 
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casings, the thickness being from 3 to 10 mm., de- 

pending on the design stresses and the type of ribbing. 
The guide vanes can be cast integrally with the casing and 
machined, or made separately, in which case steel is fre- 
quently used. In shaping the casings, attention should 
be paid to the temperature stresses. The temperature at 
the intake can be as low as —56 deg., and at the discharge 
as high as 180 deg., depending on the flying height, com- 
pression ratio, and efficiency. In mass production, the 
various highly developed pressure-casting processes can be 
applied. 


G casing or electron alloy are used for casting blower 


Rotor Materials 
The material for the rotors is in the majority of cases 
wrought duralumin, pre-forged and heat-treated in the 
blank by special processes having regard to the desired 
_ fibrous structure of the material. The high quality of the 
forging methods applied can be seen from an inspection 
of the pre-forged blanks, Figs. 17 and 18. The good 
machining properties of the material obviously enable a 
quick and simple finishing process, even though the require- 
ments of quiet running and balancing call for the greatest 
accuracy in machining the blades to final thickness. How- 
ever, electron metal can be equally suitable, with similar 
pre-treatment, and should be used more extensively than 
it is at present. 


Figs. 17 and 18. Direner Metallwerke pressed light-metal 
alloy blariks for semi-shrouded impellers. 


Impellers are occasionally machined from the solid, out 
of pre-forged alloy-steel blanks; the disadvantages are 
high first cost, and weight. It may be necessary to use 
steel in the rotors and guide-vanes on account of a tend- 
ency of the engine to backfire into the induction piping, and 
therefore into the blower. 

The rotor shafts are steel, solid or hollow, with diameters 
between 15 and 65 mm. 


Bearings 


The bearings are usually roller bearings, radial loads 
being taken up by rollers or single-row ball bearings, and 
the axial thrust by angular ball bearings. In some cases 
the rotor shafts, whether overhung or doubly supported, 
are carried on three roller bearings, of which one is an 
angular bearing with radial play towards the casing, exclu- 
sively absorbing the longitudinal thrust. Journal bearings 
with fixed or floating bushes are to be found only in a few 
types—usually foreign. Roller bearings are either pressure- 
lubricated, or splash-lubricated from the neighbouring gear- 
wheels. 

Reduction in the blower dimensions can only be effected 
by increasing the revolution speed, since the attainable 


head depends on the tip speed. Blower development, there- 
fore, depends, apart from other factors, on further research 
in the production of bearings to run at high speeds. Roller 
bearings are the most usual type in aircraft-engine blowers, 
owing to the smaller quantity of oil required and the greater 
ease in securing oil-tightness. Fig. 19 shows some results 
of newest research into the relationship between the lubri- 
cant fed to the bearing, Q, 
and the temperature of the 
outer bearing ring, furnished 
by the DVL. These tests 
have been made at revolu- 
tion speeds already much in 
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QUANTITY OF LUBRICANT Vh 
Fig. 19 (left). Relationship between temperature in the 
outer ball-bearing race and quantity of lubricant, Q. Fig. 20 
(right). Relationship between frictional work, N, speed of 
revolution, n, and quantity of lubricant, Q. 


advance of those used on present-day bearings. Tests of 
the same nature are now being carried out on the power- 
loss in bearings, Fig. 20; this proves to be in parabolic 
relationship to the running speed, with an exponent nearer 
two than three, in the case of a constant oil-feed, and is 
probably due principally to pumping losses. 


Volumetric Efficiency 


In the design of aircraft-engine blowers, attention must 
be paid to the type of engine for which the blower is 
intended, and the proposed method of regulation. The 
volumetric efficiency of the blower is conditioned by the 
stroke volume, running-speed, and back pressure values of 
the engine. Aircraft-engine blowers being as yet uncooled, 
the head is determined by the expression: ~ 


[(Peix—! 
Hy = ——.R.T,| (2)2— — 
o- y Lt | (1 
wherein : 
p.=required blower delivery pressure 
p, = blower entry pressure at rated height 
T,=intake temperature 
x =adiabatic exponent 
R= gas constant. 
Present-day practical values for p, lie between 1 atm. and 
1.8 atm. acs. Hitherto all leading designs of aircraft- 
engine blowers have provided for straight radial blades; 
the adiabatic efficiency factor gaa for the intended blower 
can therefore be selected from empirical values, e.g., from 
the data given by the DVL for 313 individual cases—see 
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Fig. 21—and the required tip speed u, of the impeller, 
obtaned from the equation 
gHe= daa “2 

A succession of further empirical factors are required 
to fix the dimensions of the impeller—in particular, a suit- 
able diameter ratio D,/D, (good re 
sults have been obtained with a ratio | 
of D,/D,=1.4—2.0, see Fig. 14); and |— 
the ratio ‘of the meridian flow velocity 
Cm to, the tip speed u, for which a suit- 
able limit is ¢m/u=0.35-—0.60. The 
blade-width at the impeller discharge 
is obtained from the condition of con- 
tinuity, a suitable basis for design, 
allowing for the 
thermody- [_ 
mamic state. |~— 
change in the | 
flow through 
the blower, be- 
ing the assump- 
tion of a con- 
stant rate of 
increase of the 
meridian com- 
ponent of the 
absolute _-velo- 
city between in- [7] 
take and outlet; = = 
suitable efh- °o 6«6SsO 100 1s0 200 250 30O 550 400 430 

ROTOR TIP SPEED u,. (mysec) 












































ciency can be 
ensured by 
keeping the de- 
sign values at 
the mean of the 
limits given. 
Limitation of 
the running 
speed owing to peculiarities in the driving mechanism, 
e.g., a gear-drive of known efficiency, or an exhaust turbo- 
drive, can easily be adjusted within the stipulated limits 
of the above ratios. 

The setting angles of the entry impeller blades and 
diffuser vanes and the dimensions of the volute casing can 
be determined from the ratio of flow velocity to tip speed. 
Blowers without diffuser vanes can have smaller casing 
diameters and are thus more convenient to instal. They 


Fig. 21. DVL measurements for the 
head H,, at the point of optimum 
efficiency, in relation to the rotor tip 
speed u, for aircraft engine blowers 
with radial blades. Averages of 313 
measurements. 
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Characteristic diagrams of DVL blowers. u, = rotor tip speed ; 
with single-exit spiral volute without exit vanes and of small radial extension. 


should be used principally for higher flow velocities, i.e., 
higher specific running speeds. Their gaa values are always 
lower than when guide-vane diffusers are used. The char 
acteristic curves of blowers with vaneless diffusers can be 
made very flat. Fig. 22 shows the characteristics of a 





‘ 











: 
it 


oor 




















BS xSo 





tr 
2) 














INTERNAL BOWER EFFICIECY 
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02 06 0 2 
INDUCTION VOLUME V, (Cu.mysec) nv’'s 
Figs. 24 (top) and 25 (bottom). Characteristic curves ot a 
DVL experimental blower with adjustable straight-exit vanes. 
a = inclination of guide-vane median lines to the direction 
of the periphery. 


°o 


DVL blower with an exit volute, an impeller diameter 
ratio about 1.65, and a short-radius annular clearance space 
at average flow velocities. Fig. 23 shows similar curves for 
a DVL blower with a large rotor-diameter ratio, rela 
tively large radial clearance. and high flow velocity. These 
curves have a particularly flat gradient and the blower 





























10 ins 
INDUCTION N OWE leu m/sec.) 


Blowe 


= internal blower efficiency. Fig. 22 (left) : 
Fig. 23 


(See also Fig. 12 in last week’s issue.) 


Ni-ad 


right) : Blower with single-exit spiral volute without exit vanes and large annular diffuser between rotor and volute casing 
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shows little tendency to instability, even with a low dis- 
charge volume. A peculiarity of such blowers is the in 
crease in efficiency as the tip-speed decreases. 


Diffuser Vanes 


Blowers with diffuser guide-vanes are most suitable for low 
velocity of flow, i.e., low running speed. Fig. 24 gives the 
curves of a small DVL experimental blower with straight, 
adjustable diffuser vanes, at a constant tip speed. At small 
guide-vane angles the possible head, i.e., the qea value is 
high, and the efficiency low—see Fig. 25. With increasing 
blade angle ‘‘a’’ the suction volume mm.*/sec. increases 
owing to the increasing channel width, but the head is not 
affected immediately. The possible maximum efficiency 
increases somewhat rapidly and attains its maximum at 
a ~ 24 deg. Further increase in the blade-angle causes a 
rapid drop in the head and maximum efficiency and no 
change in the da 
throughput 
volume. This 
discontinuity in 
the steady de- 
velopment of 
the head and 
efficiency values 
may be attrib- 
uted to the 
effect of the un- 
changed _ entry 
impeller ; as the 
intake volume 
increases be- | | . 
yond an © 62 04 06 O8 10 lémsM 
amount defined INDUCTION VOLUME V, Cu m/sec) 
by the intake Fig. 26. Air-temperature increment 
section of the Mt, in the blower against volume of 
entry impeller, flow for all measurement points of 
an undesirable Figs. 24 and 25. 
and harmful 
velocity increment is produced, followed by retardation, 
which presumably explains the observed deterioration in 
the values of pressure head and efficiency 
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Blower Efficiency 


The internal blower efficiency ni-aa is represented by the 
ratio of compression work done to power absorbed. The 
power consumption per unit rate of flow is proportional to 
the effective temperature increment Atw. Fig. 26 shows all 
measured values of Atw for the results of Figs. 24-25, 
plotted as ordinates against the suction volume V,. All lie 
in one fair curve. The unit power consumption of the blower 
is thus independent of the guide-vane setting. The initial 
appreciable diminution in the rate of temperature rise with 
increasing suction volume, together with the small rate of 
fall of the head, consequently explains the increase of effi- 
ciency at larger angles of the guide-vanes. The decrease 
in the rate of temperature-rise, together with other factors, 
indicates a loss of energy between the impeller and the 
diffuser, which becomes increasingly apparent as the suc- 
tion volume increases, until the temperature curve assumes 
a horizontal course, as could be expected from consideration 
of the conditions in a rotor with straight radial blades (29) 
If, within this range, the effective head falls still further, 
the efficiency must inevitably fall. In rotors having more 
blades than the eight- bladed impeller used in these tests, 
the values of the temperature rise along the horizontal por- 
tion of the curve will be greater 

An empirical factor: 

4 iv ng 

ae u?, 
can be used as a check on these values ; it represents the 
ratio of effective work done by the rotor, Atw cp/A, to the 
theoretical work of a rotor with an infinite number of 





blades, u?,/g; cp is the specific heat, and A the mechanical] 
equivalent of heat. The internal efficiency of the blower 
is represented by: 
A .Bs 
Cp 4 t, 

Introducing Eq.2 and the numerical factors for air, this 
becomes : 


Yi-aa = 


A . Gua 4", Joa 4”, 
%i-es ™ gt,4t, 1,0004 4, 
and by Eg. 3 and 4: 


(4) 


q = 1,000 2, 

In the present case of a blower with adjustable guide- 
vanes, the value of ‘‘q’’ over the horizontal branch of the 
curve is g=0.764. For the smallest guide-vane angle 
examined, q=1.05 at maximum efficiency. It is thus 
possible directly to define the specific running speed of the 
impeller by means of this empirical factor. 

It has also been found in other cases, that the: intake 
volume at maximum efficiency increases with increasing 
breadth of the entry passages of the impeller; similarly, 
the efficiency itself perceptibly increases with increasing 
specific running speed, as shown in Fig. 25. 
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Blower Experiments 


Blower experiments are usually carried out with suction 
direct from the atmosphere, i.e., at an intake temperature 
of about +15 deg. When testing on high-altitude test 
benches, or in flight, considerable divergence may be 
found between the results so obtained and the figures for 
ground-level conditions. The congruence and affinity be- 
tween the running-speed curves at low tip speeds cease to 
exist at widely differing suction temperatures and higher 
values of u,. Neither the experimental results hitherto ob 
tained, nor their theoretical interpretation, afford any clue 
to this, as yet. Both decreasing head and falling efficiency, 
and the reverse, have been found to exist with falling suc- 
tion temperatures. These show that in designing blowers 
for a large head the efficiency when working on cold air 
should also be determined, since otherwise engine trouble 
may be unexpectedly encountered at high altitudes. It 
will not always be possible to calculate the efficiency at 
altitude from the efficiency at the ground by means of the 
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Figs. 27-29. Curves of head and efficiency for a blower 
with 2 = 12 straight radial blades and z, intermediate 
blades on the outer rotor periphery 








lanical 
blower 


r, this 


(4) 


guide- 
of the 
angle 
s thus 
of the 


intake 
‘easing 
larly, 
‘easing 


uction 
rature 
e test 
ay be 
res for 
ty be- 
ase to 
higher 
to ob- 
y clue 
iency, 
g suc- 
lowers 
id air 
rouble 
s. It 
cy at 
of the 


ae 





SEY AF 


— 





- 
$1. 
ny seg 


ate 











JANUARY 22ND, 1942 





assumption of equal heads, since the reduction in tempera- 
ture of the entering air will in the majority of cases cause 
a decrease in the value of the head at altitude, with defi 
cient charging pressure and consequently insufficient engine 
output 

As already stated, the ratio of the effective delivery head 
Ha, to the theoretical maximum head, Hw, is largely 
determined by the number of blades in the rotor. The 
difference between these values is explained by the follow- 
ing: first, the divergence of actual flow paths from 
the theoretical paths defined by the form of the blades ; 
secondly, the effect of fric 
tion in the flow passages 
In the first case, the obvious 
remedy is to increase the 


Fig. 30 (right) B.M.W. 
blower rotor with inter- 
mediate blades on the outer 
periphery. (Below) Experi- 
mental rotors of the DVL. 
Fig. 31 (left) : Least number 
of blades, 2 = 1. The un- 
balance due to the single 
blade is compensated by 
heavy metal rivets. Fig. 32 
(right) : Greatest number of 
blades, - = 24. The blades 
were milled consecutively 
and symmetrically out of the 
solid. 








number of blades; however, owing to the consequent in 
crease in the blade surface area this may increase the 
frictional resistance. This condition is indicated in Figs. 
27-29; the rotor has ‘‘z’’ complete blades and “‘z,"’ 
removable intermediate 
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tip speed is; of course, less than for a rotor without inter 
mediate blading. In view of the usually unfavourable 
influence of an increased number of blades on the efficiency 
of the blower—whereas aircraft engine blowers obviously 
require the maximum possible efficiency—and the fact tinat 
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Fig. 33. Maximum internal blower’ efficiency »,_,,, and 
adiabatic efficiency factor g,,, against the number of blades, 


z, for the rotors of Figs. 31 and 32. These results are not 
applicable to any arbitrary blower design. 


the increased head can be easily obtained by slightly in- 
creasing the tip speed, it appears at first doubtful whether 
the provision of additional blades is really advisable 

In any case, the question of the optimum number of 
impeller blades for given conditions is of greatest import 
ance Figs. 31 and 32 show two impellers, with the 
smallest and the greatest number of blades respectively, 
of the number tested by the DVL on the special rotor used 
in a series of experiments on the influence of the number 
of blades. The curves of the corresponding maximum values 
Of yi-aa and Gea are plotted in Fig. 33 for u,=224 m/sec 
[hese results, which indicate 6 to 8 blades as the optimum, 
should be accepted with reserve. For a single blade the 
effective cross-sectional area of the intake is a little more 
than 98 per cent. of the area of a free annular cross-section 
of the same diameter, whereas in the rotor with 24 blades 
this proportion is only 56 per cent. ; i.e., with equal inflow 
velocity, the intaken volume will only be 57 per cent. 
of that in the first case. There is a further disadvantage 
in the fact that the spiral volute of the blower was identical 
in all cases tested, so that the volume of ‘‘ shock-free’ 








blades « xtending over only 4000 -— + “~ 4 000 T 2 
part of the radius, in the ‘ 
discharge zone of the Niaa™ 575% a U,=242 m/sec: = 


rotor. Figs. 28-29 show 
the results obtained with 
an identical rotor at Za 
48 and 120. For ~the 
smaller number of blades 
the head is some 6 per 
cent. less, while the effi- 
ciency is about 4 per cent. 
greater. The test proves 
the existence of the theor- 
étically increased head 
and the unfavourable 
effect on efficiency of in 
creasing the number of 
blades 

Intermediate blades, 
although of somewhat 
greater radial length, and 
m smaller number, have 
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already been applied in 0 O2 O; 
static centrifugal compres- 
sors, and also been tried 
M aircraft engine blowers, 
(Fig 30) 


Figs. 34 and 35. 


The maximum 





MODEL A 
| ------ MODEL B 


INDUCTION VOLUME V, (cu.m/sec.) 


Characteristic curves of the same DVL experimental blower, differing only 
in the form of the entry pipe as shown. The rotor is of the design shown in Fig. 36, and is 
provided with an entry impeller. The experimental blower was identical with that of Fig. 33. 
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entry did not correspond for the impeller and the 
volute; the influence ot this factor being further 
enhanced by the fact that with varying head the 
change in volume between the impeller entry and the 
commencement of the volute varies according to the 
number of blades. It is therefore difficult to arrange the 
experiment in a manner to define the separate influence 
of the number of blades ; however, the iests do 
show that a smaller number of blades than 
usual is practicable, and in certain cases more 
favourable than increasing the number of 
blades. 

It remains to underline the importance of 
the number of blades in connection with the 
first cost and weight of the blower, and par- 
ticularly the bearing loads produced by centri- 
fugal forces. Obviously, it is cheaper and 
simpler to machine a smaller number of im 
pcller blades. 

The question of the most suitable design for 
the intake to the blower (casing inlet) is par- 
ticularly debatable. This apparently sub- 
sidiary component of the blower can have a 
disproportionate effect on the installation of the 
power-unit in the airframe. Casing inlets can 
be: straight axial, single or multiple intake 
pockets,: single or multiple intake manifolds. 
Figs. 34 and 35 show three curve-charts ex- 
plaining the influence of the above-mentioned 
inlet types on the characteristics of the blower. 
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Among the important and insufficiently clarified prob- 
lems of impeller design is the reciprocal relationship 
between blade-loading amd intake velocity; in the 
case of centrifugal pumps this is known to influence the 
value of the suction head. To determine this relation- 
ship, two sets of experiments were made with the blower 
shown in Fig. 35; the result will now be examined, 

In the first series of experi- 
ments the diameter of the original 
entry impeller was reduced by 


iat: stages, without any other modi- 
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In cases A and B, Fig. 34, the curves for 
similar tip speed differ only slightly, and in 
case B the efficiency is even 2 per cent. less 
than in case A. In the'straight axial intake 
of case C, Fig. 35, on the other hand, the 
curves of equal tip speeds are considerably 
flatter, i.e., a larger throughput is possible, 
and the efficiency is greater by some 4 per cent. 
In all three cases, pressures in advance of the 
casing inlet were measured at approximately 
the same distance from the impeller entry 
along the central line of the flow. The improved result 
obtained with a straight axial intake is probably due prin- 
cipally to the de¢reased throttling effect of a straight 
entry. Furthermore, the flow entering through an intake 
pocket or manifold is probably not entirely free from 
twist, and the entering flow is consequently not evenly 
distributed over the cross-section. The difference is, how- 
ever, not great. 

More recent experiments indicate 
that intake pockets, if amply dimen- 
sioned and properly shaped, even if 
the axial length is restricted, are rela- 
tively little less favourable than a 
straight radial intake. The correct 
mathematical evaluation of such 
casing inlets is not yet defined ; rela- 
tively slight modifications in form can 
have a great effect; particular care 
should be taken to secure freedom 
from twist and an evenly distributed 
flow on the impeller. The absolute 
air velocity will probablv also exert 
a certain influence at the impeller “ 
entry—earlier tests of intake pockets F,- 2 (D?-d2) 
also showed the efficiency to be some 
3-5 per cent. less than for a straight 
axial intake. However, for reasons 
connected with the installation on to 
the aircraft, straight axial intakes are 
not usual. In a number of cases the 
casing inlet has been designed as a normal volute, the 
entry rotor being omitted and the impeller having straight 
radial blades. 


Fig. 36. Experi- 
mental rotor with 
different dia- 
meters of entry 
impeller. 
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Characteristic curves of the same experimental blower at different entry 
diameters of the entry impeller and varying blade design. 
teristic curves of the experimental blower in the original form (entry 
impeller as shown at a, Fig. 36) had the characteristics of Fig. 35. In 
Fig. 37 (left) the full lines apply to an entry impeller turned down to the 
dimensions of case b, Fig. 36. 
case ¢ of that Figure. In Fig. 38 (right) the curves apply to an entry impeller 

as ¢, 


The charac- 


The dotted lines are for the dimensions of 


Fig. 36, but with straight radial instead of curved blades. 


fication of the blower (Fig. 36). The characteristic 
curves for 70 per cent. and 4o per cent. of the origina 
intake area of the rotor, corresponding 0 ‘‘b’’ and ‘‘c” of 
Fig. 36, are shown in Fig. 37. The measurements showed 
the suction volumes V, for nmez to be in the ratio of 


An experimental French blower. Fig. 39 (left) shows it to be 

of semi-shrouded type, with subdivided entry impeller. 

Fig. 40 (right) shows the exit diffuser of the same blower, 
with subdivided vanes. 


1 :0.73:0.375, instead of the theoretical ratio 1:0.7:0.4 
The difference is inconsiderable in view of the flat gradient 
of the curves of » with respect to the suction volume at 
n=const., particularly since the volute spiral was not 
modified, which somewhat reduced the value of these & 
periments. For an intake area of F.=0.7 Fo, the value 
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of Hus at ymax was found to be the same as for the original 
area Fo; at Fe=0.4Fo, a slight decrease was observed, 
doubtless due to the above-mentioned factor limiting the 
validity of comparison. 

In the second series of experiments, a separate entry 
impeller was provided for each reduced intake diameter, 
the blade-setting angles being increased to furnish a theo- 
retically constant suction volume. However, instead ol 
aratio of 1: 1:1, the suction volumes V, were found to 
be in the ratio 1: 0.82: 0.50. Thus, if all other blower 
dimensions remain constant, it is impossible to obtain’ an 
increase in the intake velocity despite the fact that the 
dimensions of the volute are now correct for each case. 
The observed variation of the head was almost the same 
as in the preceding case. 

To complete the investigation, characteristic curves were 
also plotted for a cross-sectional area Fe=0.4 Fo, with an 
entry impeller blade angle of 8,=const.=go deg. on all 
diameters (See Fig. 38). As the pumping limit was reached 
it was impossible to determine if the maximum efficiency 
had been attained or not. In all experiments with entry 
impellers of different diameters the main rotor itself re- 
mained unchanged. Although this simplified the arrange- 
ment of the experiment, it probably had an unfavourable 
eflect owing to the double transformation of velocity. 
Further experiments will be needed, gradually eliminating 
these drawbacks, which impair the validity of the result. 

The blades of the Szydlowski-Planiol supercharger, a 
French design for the Hispano-Suiza engine, are of an 
exceptional type. Fig. 39 shows the rotor, and Fig. 40 
the diffusor vanes of this blower, of which, presumably, a 
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number,of experimental units are in existence. The blade 
form appears to be based on the principle of removal and 
renewal of the boundary layer based on the theory of the 
slotted wing. A special claim, as yet untested, is made 
that this blade-form assures constant rate of increase of 
the adiabatic efficiency factor gaa, and the indicated adia 
batic efficiency iae. The available published results show 
no distinguishable advantage. By DVL tests, the adia 
batic efficiency factor at a tip speed of about 300 m/sec 
is of the order of qaa ~ 0.67, and the internal efficiency 
therefore niea 0.79. In application to the Hispano-Suiza 
engine, however, the new blower probably represents a 
considerable advance, since the standard blower provided 
for that engine had an unsatisfactory performance. 


Clever but Impractical 


The designers of this blower, in recapitulating its advan- 
tages, lay particular stress on the indifference of the ‘‘ fish 
profile ’’ (by which the particular blade-shape of the entry 
impeller is meant) to appreciable fluctuations in direction ol 
the incident flow, produced by the special] method of regu- 
lation. The Szydlowski-Planiol supercharger is particu- 
larly carefully designed. Even if this blade form should 
offer some advantages, it is hardly suitable for general 
adoption on account of difficulty of manufacture, first cost 
and maintenance. Furthermore, this type of blade will 
be particularly liable to damage; if the engine backfires, 
the diffuser vanes will assuredly be fractured. The sub 
divided blades of the entry-impeller also produce an 
increase in the axial length of the blower. The overall 
dimensions of the blower, however, are not unfavourable 





POST-WAR 


AIR LINES 


Capt. H. Balfour's Views on the Future of Civil Flying : A Bold Government 
Policy Essential 


will be building up air communications,’’ said 
Capt. Harold Balfour, Under Secretary of State 
for Air, when addressing the Overseas League at a recent 


4 biggest job of post-war world reconstruction 


lunch. ‘‘The greatest opportunity for adventure and 
achievement on the part of young men of the world,’’ he 
added, ‘‘ will lie in this field.”’ 

The British Commonwealth of Nations depended for its 
strength on unity, and unity on ability to meet, talk and 
trade with each other. The strength of the British Isles, 
as the centre of the Commonwealth, rested only upon the 
fact that it was the capital. We must link up the centre 
to the outlying nations; the outlying nations must link 
each to the other. Then, alongside and co-operating with 
the other free nations of the world, we could girdle the 
globe with a ring of civil air fleets, flying for peace but 
protected by strength. 

Saying that war had not killed civil air communications 
but had only diverted them from peacetime commercial 
aims to service in the war effort, Capt. Balfour pointed out 
that our civil communications linked up to America, Africa, 
Egypt, India, Australia and New Zealand, and were all 
kept going regularly ; they also extended to Scandinavia, 
and now to Teheran and Russia 


‘‘Open Sky"’ for Democracy 


Their peacetime future depended cpon a Government 
policy of bold, swift decisions. 

“We shall have to be big and bold in our thinking and 

planning and in our spending,’’ he said, “‘if the post-war 
world of air communications, as of other things, is to be 
built on the philosophy of plenty.”’ 
_ We needed an Imperial policy which would dovetail 
ito a world policy. British air routes should run in co- 
operation and partnership with he air-lines of the other 
free peoples who had been allies in war and would still 
be allies in peace 


One thing was certain. The day of ‘* back-yard "’ flying 
rights had gone and must give place to a policy of the 
“‘open sky ’’ for those who had fought with us. This was 
the spirit of the Atlantic Charter. 

“I foresee three types of route,’’ Capt. Balfour con 
tinued. ‘* There will be the ‘greyhound’ route of strato 
sphere lines, flying stages of probably never less than 1,000 
miles and carrying urgent passengers, freight and mails 
There will be the main trunk routes connecting the capitals 
and other important centres. And there will be the 
‘feeder’ services spreading out from these capitals and 
centres to the outlying districts of each territory. 

“Each route will need a different sort of equipment 
Government money will be required tor design and te- 
search. It is no good thinking we can catch up the years 
lost in warfare or satisfy the needs of an educated public 
without expenditure of great sums of money. 

“I believe we must accept improvisation with war 
equipment for a two- to three-year interim period. The 
day fighting ends we should start to keep open our routes 
with military equipment, converting it as best we can to 
civil needs. Thus we should use redundant equipment, 
train commercial crews, develop our ground organisation, 
gain general experience, and build up a goodwill ready for 
when we can swing into use our proper civil aircraft 

‘As we start to operate on the interim period, the 
Government of the day must take courage in both hands 
and tell our aircraft industry to build, say, three types of 
overseas aircraft, one of which ought to be a giant flying 
boat. The Government must gamble a great sum of 
money—but, after all, little compared with one week's cost 
of the war—in ordering perhaps 500. 800 or 1,000 of these 
aircraft, with guarantees that they will be operating within 
two years from the time the order is placed. 

“It is the duty of every citizen in this country, and 
throughout the British Commonwealth, to concern himself 
with the future.’’ Capt. Balfour concluded. 
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MR. CHURCHILL RETURNS BY AIR 





German Efforts to “Get” Our Prime Minister Outwitted 
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Touch of Genious 


in His Daring Choice of Destination 


in the Boeing flying boat, Berwick, last week-end 

caught the imagination, not only of his devoted 
countrymen, but of the entire democratic world. People 
reading of his long flight from Bermuda and safe landing 
ai Plymouth chuckled with affectionate glee not unmixed 
with relief, and exclaimed, ‘‘Good Old Winston! ’’ 


Mi‘ WINSTON CHURCHILL’S return from America 





TWO FIRST PILOTS. Mr. Winston Churchill chatting to 


Capt. Kelly Rogers, O.B.E., in the pilots’ cockpit of 
Berwick. While the Prime Minister was at the controls, 
Kelly Rogers occupied the second pilot’s seat. 


And they chuckled still more when they read of how 
his return had thwarted the frantic Axis efforts to ‘‘ get” 
him on his way back. All sorts of assertions as to his 
medium of travel were put out by the enemy radio and 
Press in an endeavour to provoke London or Washington 
into denials which, by a process of approximate elimina- 
tion, might have given them a clue to the real truth. I 
was such a patent trick—and such an old one—that one 
is amazed even the Germans could have hoped it would 
work. What kind of a people do they think we are, 
indeed ? 

The Prime Minister's decision to fly to Plymouth, of 
all places, was a touch of sheer genius in this battle of 
wits. To choose what is one of the hottest spots on our 
coastal front was just like the man whose nimble brain 
is one of the main ‘‘munitions’’ in democracy’s fight. 

Another aspect of the Premier’s flight, which has made 
instant appeal to the civilised world, is the story of how 
he sat in the pilot’s seat and held the controls during the 
crossing to Bermuda from the Virginian coast. Pictures 
of him holding the wheel and with his cigar clenched 
characteristically in his teeth appeared in almost every 
newspaper, at least one of which made a point of suggest- 
ing that the cigar was not lighted. But there is no ban 
on smoking m these big flying boats, since all petrol is 
housed in the wings; and, in point of fact, Mr. Churchill 
was not deprived of his favourite weed—an additional 
source of irritation to our outwitted foes 

No more capable pilot than Capt. J. C. Kelly Rogers 
(who needs no introduction to the readers of Flight) could 
have been selected for the responsible duty entrusted to 
him, and the trip from Bermuda to Plymouth, a distance 
of 3,330 miles, was covered in 17 hours 55 minutes at an 
average speed of approximately 190 m.p.h. Incidentally, 
it was Capt. Kelly Rogers who made the first delivery 
flight from Baltimore with the first of the three Boeing 
314 flying boats bought by the Government—the Bristol. 


RAE IN MIDDLE EAST 


SENIOR air staff officer from the Middle East, 
A reviewing R.A.F. operations in that theatre of war 

during 1941, said yesterday that on the year’s work 
the balance was “ well on the credit side.’’ He told how, 
except in the present advance in Libya, the R.A.F. had 
always had to face superior numbers, and he gave new 
facts about several campaigns. 

The preliminary bombing for the last British offensive 
was very heavy, and the pounding of the enemy’s lines 
of communication before and after the advance began 
played a vital part in its success, for there was ample 
evidence that, even with the time at their disposal to 
accumulate large stocks, the enemy’s petrol supplies ran 
short. By the end of 1941 the enemy had lost in air action, 
by air attack, or captured, 673 aircraft. Our losses overt 
the same period were 195 machines 

Air supremacy in the Western Desert after Italy’s entry 
into the war was gained against vastly superior numbers, 
and was not gained cheaply. We lost 252 crews before the 
Army had a man wounded, but the efforts of the R.A.F. 
enabled General Wavell’s army to reach Benghazi in less 
than two months without any opposition from the enemy's 
air force. 

During the year the Empire air forces wiped out the 
Italian air force in Libya and finished it off in East Africa 
The Italians were also beaten in Greece. The Iraqi air 
force, reinforced with Germans and Italians, was accounted 
for; then the Vichy-German forces in Svria;: and finally 





the German air force in North Africa was met and beaten. 

It was estimated that during the fighting in Greece the 
Germans alone threw into their attack from Bulgaria 1,000 
aircraft of all types, of which about one-third were fighters 
and nearly one-fifth dive-bombers. Against these we had 
ibout 150 aircraft of various types, which included only 
one squadron of modern fighters. 

We lost many fine pilots and crews—“ very 
gentlemen ’’—but the spirit of inspired self-sacrifice was 
universal during these last grim days. During the evacwa- 
tion from Greece our pilots flew machines which wer 
riddled with bullets and in need of repair, and went on 
fighting as long as their aircraft could fly. 

During the Iraqi revolt the defence of the flying training 
school at Habbaniya was ‘‘an epic in itself.’’ We had 
only 65 aircraft which could be used for operations, & 
cluding obsolete and training machines, and only 35 pilots 
were available, of whom the majority were instructors of 
half-trained pupils with little or no operational] expet 
ence. Improvised bomb racks were fitted on the training 
machines, and the flying training school went forth © 
fight. During five days 647 sorties were made, over 3,00 
bombs were dropped on the enemy, and 16,000 rounds of 
ammunition fired. 

The staff officer praised the work of the pilots and crews 
in Eritrea and Abyssinia, who fought with ‘‘a varied and 
motley collection ’’ of aircraft, and he paid tribute to the 
fint work of the R.A.F. in Malta, 
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HERE 


AND 


THERE 


Overseas Lunch 


wes Capt. Harold Balfour, Under- 
Secretary of State for Air, spoke at 
the weekly lunch of the Overseas League, 
the Dominions were well represented 
among the guests. 

The chair was taken by the Hon. 
§. M. Lanigan O'Keeffe, High Commis- 
sioner for Southern Rhodesia, while near 
him were sitting Air Marshal Williams 
Royal Australian Air Force, and Wing 
Cdr. Newall, Royal New Zealand Ai: 
Force: 

Air Comdre 


present 


Hull, R.A.F., was also 


Bomber Diving Record 
A DIVING record for bombers is 
claimed in American Aviation for 
Ellis D. Shannon, the Glenn Martin test 
pilot, who is reported to have dived a 
Baltimore at 560 m.p.h. 

This, incidentally, was not a T.V. 
effort, but was carried out at an angk 
of 65 degrees “‘at nearly full throttle.’’ 
The report says that a maximum A.S.I 
rading of 400 m.p.h. was recorded at 
17,000ft., the dive having been started 
at more than 20,000ft. 

At such altitudes, of course, the A.S.I 
would read low; in this instance, appar- 
ently, it was reading 40 per cent. below 
the true speed. 


Dangerous Dust 


LTHOUGH the risk of explosion with 

magnesium dust in the workshop is 
to greater than with the dust of most 
other metals, certain precautions are 
necessary, and in their absence explo- 
sions are likely to occur. 

For the benefit of all machinists of 
Magnesium alloys, F’. A. Hughes and 
Co., Ltd., whose emergency address-is 
Swinton, near Manchester, have issued 
alittle booklet describing what, in their 
own experience, has proved to be the 
best of several methods of dealing with 
this safety-first problem. The booklet 
8 entitled ‘‘Magnesium Dust Extrac- 
tion,” and copies can be obtained from 
them free on application 


Never too Old to Fly 

RECISE news of enemy activity in th: 

Dutch East Indies being none too 
tasy to come by, it is never possible to 
know at any given moment to just what 
extent the war in those far-off parts may 
have affected civil flying in any particu- 
lar locality. 

But as recently as a fortnight ago, at 
any rate, news reached us that Dr 
M. A. G. Harthoorn, the 56-year-old 
president of the N.E.I. High Court, had 
made his first solo flight as a member of 
the Batavia Flying Club, and was 
zealously training for his brevet. 


To this air-minded magistrate we 
Would say, ‘‘Happy Landings, Your 


Worship ! * 
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NERVE CENTRE: This is the plotting room of. America’s “‘ Fourth Interceptor 
Command ’’ in San Francisco, where all information from observers throughout the 


area, concerning aircraft in the air, is co-ordinated. 


Unlike our Fighter Command, 


its function is confined entirely to defensive ‘“‘ ops."’ 


Home on Leave 

AS these are days of all sorts of 

records, probably the record for dis- 
tance travelled when going home on 
leave can be claimed by P/O. Robert 
Mannix, of the Eagle Squadron, R.A.I 
who, in an issue of the Douglas Airvic 
just to hand, was welcomed home i 
Santa Monica, California direct fre 
England on the first official furlough 
granted by the force.’’ 

P/O. Mannix’s brother, Paul, happens 
to be a Douglas engineer at the Santa 
Monica plant, and the 25-year-old Eagle 
pilot spent part of his leave in conferenc« 
with Douglas’ executives discussing 
several practical ideas he had gathered 
in actual combat with Hurricane, Spit 
fire and DB-7 aircraft—a bit of a Hurri- 
busman’s holiday, in fact! 


For Tough Guys Only 


GOOD idea of the conditions likely 
to be encountered by U.S. Navy 
pilots when visiting places ‘‘South of 
the border’’ is conveyed in the Notice 
to Aviators issued by the Hydrographic 
Office at Washington 
A recent issue, for example, describes 
the landing ficld at Nicova, Costa Ric: 
as consisting of a _ rectangular strip 
NE/SW, 1,950ft. by 150 ft., with pre 
vailing winds east and south-east It 


adds: ‘‘Strong cross winds up to 50 
m.p.h. from the east during the dry 
season. During the wet season the field 


becomes muddy and sticky 
Hardly the place for one’s first sol 
Then there is San Felix airport, Vene- 
zuela, of which it says, ‘* Facilitie 
None.’’ San Felix, sans facilities, in fact 


Now They Spell it “Spead” 


ROM the friendly pages of Con 
solidator, the house journal of thé 
Consolidated Aircraft Corporation of 


America, we cull the story of how som: 
R.A.F. experts, wishing to assess th« 





drag set up by protruding rivet head 
decided to compare the top speeds of 
identical aircraft (a) with flush riveted 
skin and (b) with protruding rivets 

To do this they deciced to take a flush 
riveted aircraft (type not stated) an 
after checking its maximum speed, cor 


vert it into the other kind by gummi 
half-section dried pe is ver the thou 
sands of flush rivet heads on the metal 


skin! 


What a job!—even assuming that 
special dispensation from Lord Woolt 
prov ided bushels of already 
vegetables of uniform size 

If genius is an infinite 
taking pains, then here it is 


bisected 


capacity lor 
1 


New Dunlop Comptroller 


M® F. R. M. pe PAULA, O.B.E., 
i F.C.A., has resigned his appoin 
ment as Controller of Finance of t! 
Dunlop Rubber Company in order to bt 
come Joint-Managing Director of Mess 
Harding, Tilton and Hartley, Ltd., 
Taunton, Somerset. Mr. de Paula’s ci 
nection with Dunlops will not be entire! 
broken, as he will continue to assist then 
in an advisory capacity 

Mr. ]. H. Lord, C.A., will assume t! 
previously carried out by Mr. « 
Paula and will have the title of ‘*¢ 

llet 


iuties 


Fast Fighters 


N! WS of a very fine performance | 
+ an American “pursuit’’ aircraft 
reache u from Farmingdale, N.Y 
though no mention is 
ind direction of the 
the time if any 
Capt 
Army 


made of the speed 


wind prevailing 
James Philpott, of the U.S 
Air Corps iS reported to have 
flown a Republic P-43, Lancer, from 
Lowry Field, Denver, Colorado, to New 
York Ci at an @verage speed ol 351 
m.p.h. 

From Denver to New York, as the 
plane flies, is 1,800 miles, and*as the 
flight was made with full service equip- 
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ROYALTY AT ROTOLS: Queen Mary recently visited a Rotol airscrew repair 


factory, and here she is seen with 


Mr. R. Stammers inspecting a typical example 


of their vital work—an airscrew, damaged in combat, which has been restored 
to new condition and is ready to go back into active service. 


ment, this combination of range and 
speed is distinctly good. The Lancer, 
powered by a supercharged 1,200 h.p. 
Pratt and Whitney engine, is a high- 
altitude aircraft, but no mention is made 
in the report of the actual height at 
which Capt. Philpott made the journey 
To have covered the distance, as he did, 
in 4hr. 43min., he must have used a big 
proportion of the available power, which 
is a testimony to the stamina of the air- 
cooled radial engine 


Breaking Into Prison 


ELIEVE it or not, Sergeant-Observet 
R. Bruce Petersen, of Toronto, bal- 
ing out over England one dark night 
found himself, on contact with land, a 
prisoner of war 
Petersen’s descent was apparently ill- 
timed, for the 108-pound navigator 
wafted slowly to earth, to descent within 
the barbed wire confines of a prisoner-of 
war camp 


London “Bobby's” New Beat 
WENTY-TWO-YEAR-OLD Leonard 
W. Thorne, G.M., ex-member of the 

Metropolitan Police, is now a cadet 
training to be an R.A.F. pilot at the 
South East Air Corps Centre, U.S.A. 

Leonard Thorne won the George Medal 
for gallantry during a London air raid, 
when he was on duty in Tottenham 
Court Road, and rescued a number of 
people who were trapped in demolished 
burning buildings He saved twenty 
lives that night. 


And Mother Joined Too ! 


MOTHER whose husband is a chief 
petty officer in the Royal Navy 
whose son is in the Merchant Navy, and 
whose daughter is in the W.A.A.F., is 
herself in 


now the W.A.A.I She is 


serving as a cook in the airmen’s and ai 

women’s mess at a headquarters of the 

R.A.F. Arnty Co-operation Command 
Before she entered the Service, she had 


lived in a heavily bombed area and her 


home, and a_ business 


had 


she 


which 


—————, 


bought and carried on there, was wrecked 
in one of the raids. Nights spent in ap 
air-raid shelter were tedious. She wanted 
to do some active war work. So sh 
fellowed the example of her daughter and 
joined up. 


Death of Mr. W. A. Oubridge 
hg is with regret that Flight has t 

announce the death, on January and, 
of Mr. W. A. Oubridge, chairman and 
director of the British Piston Ring 
Ltd., of Coventry, which he himself 
founded. 

Mr. Oubridge 
some considerable 
Coventry 


been ill for 
was buried at 


who had 
time, 


Pets in the RAF. 
AJOBODY loves a pet mdre than an 
4% airman, and although Orders state 
that ‘‘dogs and other live * may 
not be kept on an airdrome “‘ except by 
the consent of the commanding officer,’ 
there are usually plenty of pets about 
Which indicates that C.O.s have a soft 
spot for animals, too 

The Group Captain commandin 
bomber station, for example, has 
terrier which always accompanies him 
and stands quietly beside his master o 
the edge of the flying field at every take 
off. 

\ squadron leader at a northern station 


StOCcK 





keeps a budgerigar in his room. Some. 
times it is invited as a guest in the mess 


where it sips beer from the rim of a 


tankard It is a fine talker, but its 

language is not suitable for the best 
g 

company—as the padre has sometimes 


remarked 





DESERT RESCUE : Two Hurricane pilots of the S.A.A.F. snapped after the one 
in the helmet had landed in enemy territory and picked up his wounded comrade 


who had been forced 


to bale out. 


The rescuer had to disperse approaching 


enemy with his gunfire before he could land. 
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Correspondence 


The Editor does not hold himself responsible for the views expressed by correspondents. 


The names and addresses of the writers, 


not necessarily for publication, musi in all cases accompany letlers 


TURBO-SUPERCHARGING 
Effect of Exhaust Back Pressure 
OUR interesting article, ‘‘ Turbo-Supercharging,’’ in your 
issue of January ist, 1942, gives me the opportunity to 
deal with views expressed there by the writer on this matter. 

We read there: ‘‘It is not providing something for nothing, 
but is doing a certain difficult job in an efficient manner. In 
fact, it represents a considerable mechanical advance.’’ 

YeS, in general it is true, yet certain disadvantages of the 
applied system are worthy of mention. There is a difference 
between free exhaust and that in which the exhaust gases 
have certain work to do before they leave the engine and 
discharge into the surrounding atmosphere. 

In the latter case the pressure of exhaust gases at the inlet 
into the nozzle ring of a turbine will be higher than that 
of free exhaust due to the resistance encountered. The braking 
efect on the gases creates conditions in which more heat is 
given up to the walls of the exhaust manifolds, and thus 
imcreased| pressure seems to be inevitable inside them. 

This increase of pressure, in comparison to the free exhaust, 
must have its influence on efficiency due to the somewhat 
obstructed exhaust, and the actual output of power will be 

“\es than the theoretical one. 

The same has been observed by running an engine with 
manifolds and long exhaust pipes, and without these items, 
when testing; in the latter case a certain definite increase of 
power has been noticed. 

But in spite of these the advantages of the application of 
a turbo-supercharger to aircraft engines are obviously great, 
and the whole work is a nice technical achievement. 

W. JAWORSKI. 


CAMERA CURIOSITY 

Shutter Acceleration 
URTHER to letters by recent contributors on the points 
raised in ‘‘ Camera Curiosity,’’ I should like to introduce 
afurther point and ‘hat is the question of camera shutter move- 
ment. I must confess that I am far from an expert on photo- 
mphy, but examination of the camera that I normally use 
that the film is exposed from hottom to top, the shutter 
@ening from bottom to top and closing top to bottom. This 
May vary in different cameras, but the principle of the follow- 


ig argument is unaltered. 
\ 
\ 
— / 
- ff ff 


(b) FASTER REVOLUTION 





(8) SLOW REVOLUTION 


Taking the simplest case, i.e., a head-on view, in which the 
aiscrew is revolving in an anti-clockwise direction, we will 
asume that snapshots are taken at two different engine speeds 
The results will appear as (a) and (b). The shutter takes 
ume to open and so apparently the bottom of the plate is ex- 
posed for a slightly longer period than the top, sufficient to 
allow the bottom blade to move through nearly 120 deg. or 
one-third of a rev. in case (b). 

Thus the lower blade appears distorted and more curved than 
me upper in this particular case. Where the reverse is truc 
(Le., when the upper blade is the more curved), my theory 
would indicate that the film has been exposed from top to 
bottom. Thus the ‘“‘curved distortion” of revolving blac 
appears to be a question of shutter movement. Perhaps some 
Photographer would care to comment on this? 
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The main question raised by ‘‘ puzzled schoolboy,’’ namely 
the apparent ‘‘standardised’’ propeller position in photo- 
graphy, is largely a question of attitude. As C. Rupert Moore 
showed, the probability that the airscrew will appear vertical 
is greater than the probability that it will appear horizontal, 
but it is by no means a hard and fast rule: 

The table is compiled from a study of photographs in 
about 50 back numbers of Flight The number of times 
that the airscrew appeared in positions indicated by the small 
diagrams in the two extreme columns is shown for three different 
views jor both two and three-bladed airscrews. 

R. H. WARRING 


AIRSCREW TERMINOLOGY 
Need for Standard Expressions 


ye recent articles on propellers have prompted me to 
write this letter, since there appears to be considerable 
confusion in recent propeller terminology, not only in Great 
Britain but also in America 

No two people will agree as to whether propellers on the 
same shaft in the tandem relationship should be called dual 
rotation, counter-rotation or contra-propellers. There is also 
some discussion as to what fixed vanes behind a propeller, to 
reduce rotation in the slipstream, should be called, but the 
majority apparently agree on contra-vanes. In addition, there 
is the question as to what to call propellers on a two-engine 
aircraft where the propeliefs, as viewed from the slipstream, 
rotate in clockwise and counter-clockwise directions. The 
writer prefers the term ‘‘ oppositely rotating propellers,’’ but 
to be strictly correct it would be best to refer to these pro- 
pellers as left- and right-hand propellers, viewed from the 
slipstream. 

As to the controversy regarding the tandem propellers on the 
same shaft, there is a definite leaning toward the use of the 
term ‘‘ dual rotation ’’ around here, the total number of blades 
being prefixed before the designation That is, two four-blade 
propellers in tandem would be called an eight-blade dual- 
rotation unit 

I think you will agree that there is definite necd for standard- 
isation in propeller terminology, leaving out course, the 
age-old question whether it is ‘‘airscrew ’’ or ‘‘ propeller,’’ in 
order to eliminate existing confusion. Perhaps your readers 
also have some definite thoughts in this connection, which 
would prove interesting. 

May I take this opportunity to state that I have read Flight 
over the past several years and have always found it very 
interesting and informative 


ot 


RICHARD C. MOLLOY 
(Aeronautical Engineer, Research Division) 
United Aircraft Corp., 
East Hartford, Connecticut 


BARREL ENGINES 
Rotary Valves Recommended 
‘T’HE very interesting article on wobbler-plate engines does 
not appear to have aroused much comment from your 
readers—perhaps it was too convincing to argue about. 
Your contributor seems to have overlooked the most obvious 
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of all valve gears to incorporate in his suggested design—the 
Aspin rotary valve. Apart from its superior performance, its 
sheer simplicity must make it a success from the production 
point of view. 

Its thermal efficiency is apparently so good that air-cooled 
cylinder heads made from magnesium alloy may be used (see 
advertisement in Flight, December 18th, 1941, facing editorial 
page). This surely calls for some investigation into the possi- 
bility of further reducing weight of the barrel motors. 

With the use of a turbo-blower for supercharging the air, 
and petrol-injection apparatus, this motor should go a long 
way to producing the ideal suggested. Especially is this so 
when you consider that the plugs are masked from the heat 
during most of the expansion stroke and that the valves 
actually help towards the flywheel effect of the engine—high 
revolutions ceasing to be a danger as far as valve gear goes. 

I have no connection with the Aspin firm, except a natural 
interest in a motor that proves reliable when turning out 
100 b.h.p./litre without supercharging, while running on normal 
motor car fuel plus 25 per cent. paraffin. 

It might not be practical, but might I suggest that the arms 
of the wobbler (or spider, as I like to call it) be purely circular, 
and pass through a spherical bush retained in the centre of 
the piston. The bush should be the same shape as the sleeve 
crank ball used on the Bristol-sleeve-valve engines. Provision 
would have to be made to prevent the piston from rotating 
too far, of course. 

““A JIG AND TOOL DRAUGHTSMAN.” 


AIRSCREW BLADE MATERIALS 
Further Thought on Wood v. Metal 
I WAS very pleased to see in your issues of November 2oth, 

December 4th and December 11th, 1941, the article by Mr. 
Chown on the case for wood, the article on repairing wooden 
blades, and Mr. Brady’s letter about hollow steel blades. 

Mr. Chown suggests that the efficiency advantage of thin 
metal blades has been overrated, but I think that the best 
evidence here is the fact that I know of no single case in which 
wood and metal airscrews have been tried on the same aircraft 
where the wooden one has given a greater top speed. Many 
well-authenticated figures exist in the opposite direction. He 
also states that some dural blades have thinner tip sections 
than present Jablo methods permit. I think it would be truer 
to say that almost all present dural blades have these thinner 
sections, and it is undoubtedly true that the limit of dural 
has not been reached any more than it has on wood. In this 
connection, the curve shown in Mr. Brady’s letter of thickness 
ratio for a dural blade seems, as far as one can read the very 
wide scale, to give higher thickness/chord ratios than we would 
now consider necessary or desirable. In the case of wood, 
there is the further point that even though, from considera- 
tions of stresses during operation, the thickness/chord ratio 
may be reduced still further, the flexibility and comparatively 
low strength of the wood must surely make the blade very 
much more liable to handling damage. 

Mr. Chown’s suggestion that latest American blades tend to 
have wider tips is true in some cases, but this greater width 
is not, as he suggests, associated with greater, but with lower 
thickness/chord ratio. The main reason for these wide tips 
is undoubtedly the necessity of increasing blade area without 
increasing diameter on machines which have been fitted with 
engines of greater power than those for which they were 
originally designed 

The thick tips used on wooden blades are, as Mr. Chowa 
suggests, normally associated with smaller diameters -than 
those used on metal airscrews in order to reduce the tip speed 
in an effort to avoid excessive compressibility losses. These 
thick sections do undoubtedly give, in most cases, higher 
thrusts at take-off than would be obtained on an otherwise 
identical airscrew having thin blades, but the reduction in 
diameter causes the loss of at least a great part of this take-off 
advantage. 

On the subject of blade root shape, Mr. Chown maintains 
that the wooden blade is superior. He is probably correct in 
saying that a wooden blade can be made with thickness/chord 
ratios at the spinner line as good as, or better than, dural. 
This good thickness ratio, however, must, in the case of wood, 
be obtained by using a very wide chord. From performance 
considerations, this is less efficient than using a narrow chord 
as the root sections supply comparatively little thrust, and the 
best that can be done is to reduce their drag to a minimum by 
using not only the best possible section, but also the smallest 


possible chord. When a dural blade is made with good root 
sections and a narrow chord, the weight penalty which Mr, 
Chown suggests has to be paid is extremely small, usually only 
about 2lb. per blade. If, however, the flare is to be considered, 
not as a means of improving performance, but as a means of 
providing additional cooling for radia] engines, then the wide 
chord of the wooden blade is desirable, and for these conditions 
it is true that a flared dural blade would have to pay quite a 
heavy penalty in weight. It is for such cases as this that the 
cuff may be required 

On the score of reliability, Mr. Chown has stated that Jablo 
blades can claim complete freedom from failure. I am very 
glad to be able to congratulate him on this excellent record 
However, I do not think it can be denied that, as pointed out 
in my original article, the life of a dural blade, especially under 
severe operating conditions, such as sand, grit, water, extreme 
heat or extreme cold, is superior to that of the wooden blade 

Both Mr. Chown and Mr. Brady have queried the figure of 
80 per cent. for the proportion of damaged blades which are 
returned to Service. Mr. Brady says that my statement 
implied that 80 per cent. of all damaged blades are repairable, 
but I would like to point out that my original article specific. 
ally stated that this 80 per cent. was the proportion of blades 
from all airscrews which are returned to de Havillands for 
repair. Actually, the proportion of airscrews which are never 
returned, apart, of course, from those on aircraft shot down 
over the sea or in enemy territory, is extremely small Even 
in the worst cases, airscrews are returned for the reclamation 
of undamaged parts. The figure of 80 per cent. was arrived 
at as a result of a study of all the repairs which we were doing , 
about a year ago during the Battle of Britain. 

Mr. Chown suggests also that with wooden blades the 
damage to the hub and the engine will be less than with dural 
blades. I agree that this is a point which certainly needs to be 
considered, and in fact the airframe should also come into the 
argument. However, I think that his statement is extremely 
controversial. For one thing, against his argument that the 
breaking of the wdoden blades may save further damage to 
the engine, there is the consideration that a bent metal blade 
acts as a very effective skid and may prevent damage to the 
airirame. 

I was extremely interested in Mr. Brady's statement that 
hollow steel blades are now being repaired, and I would like 
to congratulate him on having found some solution to aa 
undoubtedly difficult problem. Without knowing details of the 
process it is, of course, quite impossible to compare the relative 
ease and cost of repairs to hollow steel blades with those to 
blades of other materials. 

On the subject of weight, Mr. Chown makes the perfectly 
valid point that the weight of a wooden airscrew is oftea 
unnecessarily high because the blades are fitted to a hub which 
has been made strong enough to take metal blades. It may 
even be true that this is responsible for those cases in which 
the dural-bladed airscrew comes out lighter than the wooden 
one. In some investigations at de -Havillands, however, it 
seemed that this did not affect the argument to any very great 
extent. I would, however, assure Mr. Chown that we know ol 
a number of cases in which an actual dural airscrew is slightly 
lighter than a corresponding wooden one. I have sent actual 
comparative figures for Mr. Chown’s personal information. 

On the subject of availability of materials, I am gra 
for Mr. Chown’s tribute to the fact that we would be ready 
with a hub specially designed for wooden blades if it became 
essential for us to use this material, and can assure him that 
this would be the case. The point I was trying to make, how 
ever, was that at present supplies of both materials are avail- 
able, and that under these circumstances I consider the duml 
blade to be superior I quite agree that under present circum 
stances the country needs every blade that can be made, af 
that as wood and facilities for manufacturing it into blades 
do exist, undoubtedly wooden blades should be made and will 
give satisfactory service in many applications. 

On the subject of availability of labour, I think we can only 
savy that on metal blades, as well as wooden ones, a very high 
proportion of unskilled labour can be, and is, used. 1 note 
that, in his article, Mr. Chown made no mention of cost 
either new or repaired blades. I thjnk there is good evidence 
that in production quantities the dural blade is consi lerably 
cheaper than the wooden one 

For the De Havilland Aircraft Co., Ltd 
K. B. GILLMORE 
Chief Designer (Airscrews 
Engineering Department. 
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and Announcements 


R.AF. Regiment 
Uniforms and Conditions of Service 


The uniform of the Regiment will be the ordi 
nary R.A.F. pattern blue tunic and trousers, which 
will be worn off duty for “ walking out,” and on 
ceremonial occasions. Working kit will, however, 
be khaki battledress, which is less conspicuous than 

t blue and more suitable in every way for land 

hting. When not actually at the defence posts, 

the men will, of course, wear steel helmets, 

the personnel will wear their blue field service 
caps with their khaki battledress. 

Army officers seconded for duty with the R.A.F 
Regiment will continue to wear their own regi 
mental uniform at all times, although such non- 
commissioned officers and men as go over from the 
Army will normally be transferred to the R.A.F 
and wear its uniform. Al! ranks, whichever their 
parent service, will wear a distinguishing badge 
or emblem to indicate that they belong to the 
Regiment. The exact design of this badge has 
not yet been settled. 

The conditions of service in the R.A.F. Regiment 
will be the same as those which apply to any other 
branch of the Royal Air Force, and the airmen 
will be mustered to a special trade and known 
as “gunners” to distinguish them from “ air- 
gunners.” They will not all be “ gunners” in the 
Army sense of the term, but as the majority will 
have to handle some kind of gun or automatic 
weapon the title is appropriate. 

The R.A.F. already has a large number of airmen 
who have been trained as machine-gunners, and 


The first picture of the R.A.F. Regiment in operation shows how not to do it. 
if the R.A.F.R. gunner had to open fire with 
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Russian B.B.22 twin-engined bombers operating on the Moscow front. 





The B.B.22 


is a dive-bomber with liquid-cooled engines. 


for other forms of ground defence employment 
and these men, together with those transferred from 
the Army, will be used to form the Regiment. No 
special recruiting for the Regiment will be opened 
at present. If additional personne! should be re 
quired in due course, they will be selected from 
the ordinary intake into the R.A.F. on registering. 
A man will not be able to opt for service with 
the Regiment any more than he can opt for any 
other R.A.F. specialist trade, although he may 
opt for air employment or ground employment in 
the R.A.F 

Pay will be at ordinary R.A.F. rates, although 
arrangements will be made to ensure that officers 
non-commissioned officers and men seconded from 
the Army do not suffer any financial loss thereby 

The units of the Regiment, which will be allotted 
as the “hard cores” of aerodrome garrisons, and 
which in an emergency wil] be strongly supported 
by the other R.A.F. personnel on the station, will 
be armed and equipped so as to give them a high 
degree of fire power and local mobility, and will 
be trained to take the offensive on every possible 
occasion. Details of the weapons to be provided 
cannot, of course, be given 


Awards 
Fleet Air Arm in Battle of Crete 


announced for gut- 
tion during 


The following awards are 
standing gallantry, fortitude and res 
the Battle of Crete:— 

DISTINGUISHED Service Cross 
Lt. (A). L. Keiru, R.N., H.M.S. Decoy 
Temp, Lt. (A). A. R. Ramsay, R.N.V.R.. H.M.S 
Decoy 


Daylight Raid on Brest, December 18. 


HE KING has been graciously pleased to ap 

prove the following awards in recognition of 

gallantry displayed in fiying operations against 
the enemy :— 

One day in December, 1941, a strong force 4f 
bomber aircraft carried out a determined attach 
on the German warships, Gnceisenaw and Scharn 
horst at Brest. The operation was carried out ip 
the face of extremely heavy and accurate anti- 
aircraft fire and determined attacks by enemy 
fighters Nevertheless th rerews engaged 

. 


The police corporal would be somewhat unlucky 
his tommy gun. 
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pressed home their attacks to the utmost and suc- 
ceeded in scoring hits on their objectives. Several 
enemy aircraft were shot down. The success ol 
the operation, which demanded the highest degree 
of skill and courage, reflects the greatest credit 
on the efforts of the following officers and airmen 
who participated in various capacities as leaders 
and members of aircraft crews :-- 
DISTINGUISHED SERVICE ORDER e 
Wing Cdr. B. V. Roprnson, DF.C., No. 35 
Squadron. 
DISTINGUISHED FLING Cross 
Wing Cdr. H. R. Granam, D.S.0., No. 7 Squadron 
Wing Cdr. P. B. B. Ocitviz, DS.O., No. 1 
Squadron. ; 
Act. Wing Cdr. D. O. Youne, A.F.O., R.A.F.O 
No. 76 uadron 
Act. n. Lar. F. D. WessTer, No. 10 ~~ rene 
F/O. P. J. 8. Boa@ots, No. 15 Squadro 
F/O. C. A. Vernigeux, R.A.F.O., No. 15 ; Squadron 
W/O. N. L. Tayier, No, 7 Squadron. 
DISTINGUISHED FLYING MEDAL 
Fit. Sgt. R. H. Harpy, No. 15 Squadron 
Sgt. E. E. De Joux, No. 7 Squadron. 


HE KING has been graciously pleased to ap 
prove the following awards in recognition of 
gallantry displayed in flying operations against 
the enemy :— 
DISTINGUISHED SERVICE ORDER. 


Act. Fit. Lt. L. B. Ercoiant, R.A.F.V.R., No. 214 
~ uadron.—One night in November, 1941, this 

cer was the captain of an aircraft detailed to 
attack Berlin The target — was completely 
obscured by heavy cloud and Fit. Lt. Ercolani 
lecided to retain his load of incendiary bombs in 
order to avoid diverting following aircraft by start 
ing fires in the wrong places High explosive 
bombs, however, were released over searchlight and 
anti-aircraft defences. On the return journey the 
aircraft was hit in the bomb racks by enemy shell 
fire. The floor was torn up and flames burst 
through the aperture. Following an unsuccessful 
attempt to jettison containers which were burn 
ing, the fire spread over the whole floor, filling 
the aircraft with smoke and sparks. The fire 
eventually subsided, but was never completely ex- 
tinguished, leaving the mid-part of the aircraft 
almost burned away. Both wings were holed and 
the fabric torn, while other damage was sustained 
which caused the aircraft to lose both height and 
speed. Despite these appalling conditions, Fit, Lt 
Ercolani attempted to fly the aircraft back to 
this country, but shortly after crossing the enemy 
coast, at 1,000 feet, the engines failed through 
lack of fuel and the aircraft came down in the 
sea. The pilot had then been flying a burning air- 
craft for some three hours and for most of the time 
the eircraft had presented a fiery target for the 
enemy ‘s guns. Fit. Lt. Ercolani received injuries 
when the aircraft hit the water and he went down 
with it, but it surfaced again and he was able 
to get in the dinghy with the remainder of the 
crew. Despite his injuries, Flt. Lt. Ercolani took 
charge and, displaying great leadership, inspired 





Act. Fit. Lt. L. B. Ercolani, who has 
been awarded the D.S.O. The official 
citation appears on this page. 


his comrades until the dinghy finally 
on the Isle of Wight some 57 hours later. Through 
this officer displayed courage, initiative and 
devotion to duty worthy of the highest 
t. Ercolani has completed 26 operational missions 
DISTINGUISHED FLyInG Cross. 
WILLIAMS, with effect from 


¢, with effect from Aug. 


38 Seunioen.~Tiie a has carried out 30 
operational sorties from 
the commanding officer, 
Rollinson has performed sterling work. 


cheerfulness and courage and 


B. VAN GINKEL, 8.A.A.F 
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ons in East Africa and the Western, Desert. He 
has completed many bombing raids. As flight com. 
mander, Major Van Ginkel has FL Temark. 
able leadership and devotion to duty. His service, 
partic “ularly in the Western Desert, have proved 
his ability and courage 

Major J. A. RADEMAN, A.A.F No. 29 
Squadron.—This officer has ee i many bomb 
ing raids, both in East Africa and the Westen 
Desert. As a flight commander he has rendered 
invaluable service, and has always displayed high 
yurage and devotion to duty. 

Fit. Lt. E. Cassipy, No. 249 Squadron.—This 


officer has been actively engaged in operations! 
fiying, both in England and in Malta, since th 
war began, and has destroyed two enemy bomber 


at night. In a recent engagement, on a dark night. 
Fit. Lt. Cassidy displayed great tenacity whe 
severely damaging two enemy aircraft. It is cop 
sidered likely that one of them probably failed to 
reach its base. This officer has shown considerable 
lash and _ initiative. He has set a_ splendid 
example. 

Fit. Lt. D. F, WYKEHAM-MarRTIN, R.A.P.VR~ 
This officer’s vigilance and alertness have enabled 
him to sight and attack enemy submarines on four 
acca sions All these attacks produced promising 
results; after one attack which Fit. Lt. Wykeham. 
Martin carried out large air bubbles and oil were 
observed This officer bas served with great dis 
tinction, and he has shown great skill when flying 
n adverse weather conditions 

Act. Fit. Lt. D. L. Brscoop.—This officer has 

rried out a large number of meteorological 
flights, often involving flying in extremely w 
favourable weather conditions. One day, while 
irrying out one of these missions, he observed 
three enemy bombers. Fit, Lt. Bisgood decided to 
attack and, skilfully using cloud cover, effected s 
surprise attack on one of the Junkers. Following 
» long burst from Fit. Lt. Bisgood's guns, the 
enemy bomber caught fire and plunged into the 

Previously, Flt. Lt. Bisgood had destroyed three 
hostile aircraft whilst flying with a Hurricane 
Squadron. He has at all times shown high devo 








tion to duty and by his skill and dete ination he 
has obtained the required meteorological data on 
many occasions when otherwise it would not have 
been obtained. 

Act. Fit. Lt. E. G. Heanty, R.A.F.V.R., No. 


38 Squadron. =. hie officer's efficiency, enthusiasm 
nd untiring energy have been reflected in the 
admirable work: of the Squadron On numerous 
raids over Tripoli when low flying attacks hare 
been made on road transports and aerodromes. Fit. 
Lt. Fe aly has inflicted great damage to enemy 
propert 

F/O. i M. V. CARPENTER, No. 126 Squadron.— 
This officer has been engaged on operational fiying 
over a long period. He fought in the Battle of 
Britain and destroyed four enemy aircraft, beside 
damaging many others He has participated in 
numerous operations since he has been at Malta 
and has destroyed two Italian aircraft. In a low 
flying attack over Augusta, the elevator and rudder 
controls of F/O. Carpenter's aircraft were shot 
away. In spite of this, he flew the aircraft over 
129 miles of sea to his base, and landed safely. 





The initial training of W.A.A.F. personnel in the art of handling barrage balloons is carried out with a model and rings in the 
table to represent anchor points. 
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This officer has consistently shown great courage 
gad fighting spirit and has set a magnificent 
ae, Sqn. Ldr. A. D. McN. Bovp, R.A.F.V.R., 
end Act. Fit. Lt A. J. Giece, R.A.F.V.R., 
both of No 600 Squadron. 

Sqn. llr. Boy! and Fit. Lt. Glegg have flown 
fogether i numerous night operational sorties. 
Sqn. Lar. Boyd is a skilful and determined pilot, 
and be has destroyed three enemy aircraft. 
Wh. Lt. Glegg, by his great skill as observer, has 


largely assisted his pilot in the successes achieved 
Both these officers have shown exceptional keen 
ges and devotion to duty 


Act. Sqn. Ldr. R. J. K. Hooa, No. 115 Squad 
wa.—One night in December, 1941, this officer 
was detailed to attack a target at Brest. Despite 


jstense and accurate anti-aircraft fire and search- 
fight opposition, Sqn. Ldr. Hogg made several 
determined attacks even after is aircraft had 
been hit several times by shell-fire. During the 
attack he courageously attempted to draw th« 
memy fire from another aircrait which was 
caught in a heavy barrage by making close cir 
fouits of the fire zone. . This officer has completed 
55 ear —s. including 16 in Libya and 
e hag at a 


Greece. times shown great courag« 
and resours 

FP. Lt. A. J. H. Foxcu, R.AF.O., and P/O. 
A. H. Atprivcr, R.A.F.V.R., both of No. 217 


wadron. 

47) day in December, 1941, Fit. Lt. Finch and 

P/O. Aldriige participated in an attack on an 
con ships, escorted by two 
vessels, off Dutch coast. Skilfully 

the largest ship, Fit. 

attack at an extremely low level. 

ship’s defensive fire, he machine 

bridge and, flying across the vessel 

relea: a stick of four bombs; 

that three direct hits were 


obtained. 

P/O. Aldridge followed his leader's examp! 
with great determination, and, as the targ: 
vesel was obscured amidships by the smok 
used by the explosions of his leader's bomb= 
be skilfully aim his bombs nearer the bows 
ad the ship and obtained several hits. In accom 
plshing this, P/O. Aldridge flew so flow that 
ihe wing tip of his aircraft was severed by the 
bracing wires of a mast. Throughout both thes« 


the 
at mast height, 
it is estimated 


Cicers showed great courage, combined with 
mre skill and judgment. 
F/O. D. Passmore, R.A.F.V.R.. No. 42 


Squadron.—_In November, 1941, this officer was 
the leader of a formation of aircraft detailed to 
stack shipping off the Danish coast. Owing tc 
siverse weather conditions, the aircraft was 
wmable to keep formation, but F/O. Passmor 
moweded in locating the target, a supply ship 
q@oorted by five destroyers, and, in spite of heavy 


opposition, carried out a determined low-level! 
bombing attack. 

A few days later he attacked a medium-size 
mpply vesse] in convoy off the Norwegian coast 
and, despite heavy anti-aircraft fire, which 
damaged his aircraft, he succeeded in scoring a 
direct hit on the vessel with one of his bombs. 
rO. E. F. Epsatr, R.A.F.V.R., No. 602 


— —This officer has participated in opera- 
ying over a long period. He fought in 
the Battle of Britain, during which he destroyed 
# least four enemy aircraft before he was 
wverely wounded in combat. Since he returned 
te operational flying, F/O. Edsall has carried out 
mumerous sorties over Northern France. He is a 
@urageous and skilful fighter pilot who, in spite 
of = injuries, has continued to set a splendid 
am 


ple. 

Act. Sqn. Ldr. A. M. Murpny, No. 138 Squadron 
-This officer carried out a hazardous mission with 
complete success despite navigational difficulties 
and adverse weather conditions On a previous occa. 





Lt. Finch . 
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sion, when returning from an operational mission, 
Sqn. Ldr. Murphy passed over an enemy convoy 
at the low aJjtitude of 100 feet. He noted its 
position, counted the ships and observed their 
course, and then reported the information to base 
The information proved of great value This 
officer bas invariably displayed great courage and 
initiative. 

Act. Fit. Lt. A: L. Wiysxiiy. R.A.F.V.R., No 
41 Squadron.—This officer has carried out over 250 
hours operational flying and has destroyed at least 
three enemy aircraft. One day in August. 1941, 
he attacked two Messerschmitt 109's which at 
tempted to intercept our bombers. He destroyed 
one of the enemy fighters, and his action certainly 
saved the bombers from serious attack 

F/O. W. W. Cave, R.A.F.V.R., No. 502 Squadron 
—This officer was captain of an aircraft engaged 
on an anti-submarine patrof He observed, som: 
three miles on his starboard bow, an outwar: 
bound U_ boat on the surface of the sea. F/O 
Cave skilfally mancuvred to attack and release! 
his complete load of explosives in a stick jus 
in front and alongside the approaching U boat 
The vessel was completely caguiied in the ensuing 
explosions, but remained long enough on the sur 
face to allow for six front and rear machine-gur 
attacks to be directed at the conning tower. During 
the second of these attacks an occupant of th 
enemy submarine tried to reach the gun near th« 
conning tower, but was driven to take refuge 
Finally, the U boat submerged and a huge gush 
of oil rose to the surface and spread over an area 
300 yards in diameter. The submarine was again 
seen for about 30 seconds, but then disappeared 
amidst oil. In spite of a temporary ne 
of inter-communication, F/O. Cave had drilled his 
crew to such perfection that he was able to inflict 


the most effective damage on the enemy The 
attack was carried out with great skill by this 
officer, whose leadership and devotion to duty 
were of the highest order 

P/O. R. J. Ropinson, R.A.F.V.R Ne 49 


Squadron.—In December, 1941, this officer was 
the pilot of an aircraft which carried out a daring 


attack on an enemy airdrome in daylight. Just 
before the attack was made, the Perspex of th 
navigator’s cockpit was shattered by a bird, but 
the attack was pressed home from a height of only 
100 feet despite considerable opposition. 30m bs 
were releas on a hangar while a number of 


Messerschmitt 109’s on the ground were machine 
gunned and set on fire. P/O. Robinson's aircrait 
was hit by a cannon shell which riddled the navi- 
gator’s cockpit and so seriously wounded the navi- 
gator that he died shortly afterwards. The aircraft 
sustained other damage, and the inter-communica 
tion and hydraulic systems were put out of actic 


the pilot's instrument panel was also damaged 
P/O. Robinson set course for this country, and 
meanwhile the rear gunner tended the badly 
wounded navigator and beat out flames from his 
burning clothing Overcoming many difficulties 
P/O. Robinson flew back to an airdrome in this 
country, where he made a perfect landing with 


the undercarriage retracted This officer has com 
pleted 24 operational missions over enemy country 


and has always shown high courege and great 

devotion to duty 
DISTINGUISHED FLYING MEDAL 

Fit. Set. J. S. Cameron, with effect from Aug. 22 
1941. 

Sgt. R. W. Cox, No. 103 Sqr with effect from 
Sept. 25, 1941. 

Sgt. A. G. Lowe, R.A.F.V.R., N 51 Sqn, with 
effect from Aug. 16, 1941 

Sgt. V. R. Marsan, with effect from July 26, 1941 
Fit, Sgt. R. V. Extis, No. 73 Squadron.—Thi 

airman has been actively engaged on operationa! 

flying since June, 1940. He participated in th 


intensive air operations in France and, 


just prior 





A little rugger practice, in the shade of a Sunderland, by a Royal Australian Air 
Force squadron operating with Coastal Command. 








F/O P. J. S. Boggis, who was one of 

ten airmen to be decorated for their 

share in the daylight raid on Brest in 
December last. 


the evacuation, he was responsible for arrang 
ing with another pilot for the passage to England 
f General de Gaulle Fit. Sgt. Ellis subsequent! 
fought in the BatUe of Britaim and destroyed fous 
nemy aircrait 
Later, he participated in intensive operations 
ver Sidi Barrani, Tobruk, Derna and Gazala, He 


fought during the period of the advance and Jeter 


he took part in the defence of Tobruk st a diffi 
ult period. In one raid on Tobruk, Fit. Sgt 
Ellis destroyed two Junkers 87; he ther landed, 
and, taking off in another aircraft, he fought 
and shot , a. another Junkers 87 

Fit. Sgt. Ellis carried out a large number of 
hazardous sorties, machine-gunning mechanised 
transports and aerodromes to disorganise the 
enemy's forces during their advance from Ben 
ghazi. This airman has served with distinction 
throughout. Unaffected by these periods of con 


tinual warfare, he has retained both his skill and 


zest 


Sgt. J. W. Barnes, R.A.A-F., No. 37 Squadron 


This airman has participated in operativnal 
missions, which have included raids on targets in 
Cyrenaica, Greece, Sicily and Tripolitania. In 


September, 1941, Sgt. Barnes participated in four 


low flying attacks against objectives at Tripol 
Harbour. In one of these engagements his air 
craft was severely damaged by anti-aircraft fire, 


one engine and the instruments in the pilot's cock 
pit being put out of action, but he coolly and 
skilfully flew his aircraft safely back to bax 
Sgt. Barnes has set a worthy example 

Sgt. D. A. Hlorwoop, No. 235 Squadron.—This 
airman was the wireless operator/air gunner ol 
a Blenheim aircraft which became involved in 
combat with a Heinkel III. Sgt. Lorweod re 
ceived a serious wound in the chest and, at the 
same time, the observer was so seriously wounded 
as to prevent him from carrying out further 
navigational duties. Following the engagement 
the pilot set course for base, his only navigational! 
assistance being the wireless operated by Sgt. Hor 
wood Although suffering intense pain, 
Horwood displayed the greatest courage and 
and, for two hours until the aircraft was 
landed, continually operated his wireless 
spite his condition, Sgt. Horwood's operat 
ing was of a high order throughout. His 
undoubtedly contribnted materially to the 
return of his aircraft 

Sgt. L. J. C. Wiipic Ne 148 8a ror 
This sirman has been engaged as an observer on 
operational flying since the war began. Ile par 
ticipated in numerous raids, six of which were 
in daylight, over Germany and occupied territor 
Since then, Sgt. Wildig has parti ipated jo many 
attacks aga targets in Tripeli, Sicily and 












Southern 

Amongst other success achieved Sgt. Wildig 
scored a direct hit on the power house at Tripoli 
He has also destroyed number of enemy air- 
craft on the ground by his ‘“ceurate bombing, 
His work has been consistently good and successive 
captains have placed the greatest [ait in his 
ability both navigator and bomb aimer. He 


and cnthusiasm 


rage 





has displayed 
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Sqn. Lédr. D. B. Drakes; Sgt. B. R Edis; 
W. R. Furzey; Sgt. A. E.-Glover; Sgt. G. L. 
Sgt. J. Halsall; Sgt. K. W. Holbrook; 
rae Sgt. J. F. McGee; P/O. A. D. 
Fit. Lt . R. Noble; Set. D. W. Pike: Set, 
Robinson: " Bat. J. J. Robinson; F/O. A. A. 
F/ P. N. Bc reeton; Sgt. P. Shane; F/O, 
Pete, D.F.C.; F/O. J. M. P/O. BR 


Wade; Sgt J ; Set. 
Sgt. R. Weir; Wing Cdr. J. O Willis: Tite = 
Wyley 
PREVIOUSLY REPORTED PRISONER OF WAR, 
REPORTED MIssING.—Sgt. L. A. Morris an Now 
Robson. 
MISSING, BELIEVED KILLED ON ACTIVE SERyEy 
(WHILE ENGAGED ON NON-OPERATIONAL Pir 
DUTIES OR ON THE GROUND THROUGH ERED 
eee ASS R. E. G. Cockburn; 4 
R. F. G. Griffin; L.A/C. J. E. B. a L.A} 
D. J. Laidman; A/C2 J. A. Morris; I “A CiCcL 
Morris; Sgt. C. G. A. Tabor; L.A/C Me 
KILLED oN ACTIVE SERVICE. —Sat J. Mu F. 
F/O. C. E. Beloe; Sgt. 8S. W. Bradshs 
J. C. Cann; A/C.1 R, Chadwick 
Eaton; P/O. G. L. Eyles; Fit. Lt. E 
Set. T. H. Hardisty; Sgt. J. Hubbard 
Johnston; Sgt. G. A. Johnstone; P/O. 
Ladefoged; Sgt. H. 8S. Loader; 
McLaren; Sgt. F. A. Mackey; Sgt 
Set. C. T. Martyn-Johns; Sgt 
LA/C. D. O. May; Sgt. E. 5 
J. E. Moodie; Sgt 
Nesbitt; P/O. R : 
Sgt. G. F. Parkes; 5 8 . Parrot 
Perrih: A/C.1 A Popley; Sgt 
P/O. H. L. Russell; L.A/C. R. § 
. P. Sexton; A/C.1 H. Sutcliffe; L.A/C. EB 
Thompson; Sgt. C. G. Tierney; P/O. K. W. Wa 
son; Sgt. B. Wright; Set. H. Wright 
PREVIOUSLY REPORTED MISSING BELIEVED 
KILLED ON ACTIVE SERVICE, NOW 
KILLED ON AcTive Service.—Sgt. J. H. Adamson; 
Cpl. R. O. Lenham; Fit. Lt. G. V. Nicholls; 
A . f 5S. E. Thurston 
The hand-held camera used by the U.S. Navy air patrols operating from bases in PREVIOUSLY REPORTED MISSING, NOW 7 
: : : SUMED SILLED ON ACcCTiIvR Service.—A/ 
Newfoundland. The Americans use a reducing lens type of sight, whereas we ARM. Anderson: A/G.2 J. A. Auckland; Aaa 
prefer an arrangement of crossed wires. L. J. Austin; A/C.2 C. F. Bailey; § 
Clift; A/C.2 F. Clough; A/C.2 R. Denninsa; 
C.1 N. Dickinson; A/C.1 A. T. Egan; Aj@i 
Air Sgt F. J. Erasmus, 8.A.A.F., No 4 the explosions, A/C. Bland climbed on to the A. Elliott; A/C.1 B. 3 
Squadron.—This airman has carried out uy mainplane and unfastened the gun panels By C1 D. J. R. B. Gray; 
operational sorties in East Africa and this time the ammunition tank was burning 1.1 A. Heath: Cpl. 
Western Desert. Entirely by his own initiative, fiercely, so he released it from the gun L.A/C rs L.A/C. H. Jacques; : 
qualified from air gunner to observer, and as Williams carried away the burning tank, which C.2 8. J. Jerome; A/C.2 8. Jones; 
suchhe has proved to be one of the most reliab!: started to explode while he was carrying it. The irkham; L.A/C. 8S. Leachman: 
of observers. He has always shown courage and presence of mind and courage shown by these two ittlejohn; Set. H. I. Lotherington; 
Jetermination airmen undoubtedly saved the aircraft and prob McA hater: A/C.2 J. T. McCarthy; 
Sgt. R. Fercuson, No. 7 Squadron.—This air ably the lives of the air crews and armourers McGregor; A/C.1 A. McKinney: A/¢ 
man was the flight engineer of an aircraft which who were emptying the remaining ammunition 4/C.1 F. H. Marsh: L.A/C. N.R 
carried out a low-level attack on enemy shipping tanks J. H. Masterton: A/C. A. Mathie 
one day in December, 1941. By sell isertes . Mills; A/C.2 R. D. Moore: A/C1 
shooting he silenced a gun on an armed ship 1€ R ll H : a . : , 
aircraft was hit by = 7° cqgnen fire ont O of Oonour 2 W's 8. Muir; Ae ‘2° D Munsio -- rv 
sustained damage to the fuselage, the rear turre . a : an _— . ~> } 
and tail chassis and the inter-communication Air Ministry Casualty Communiqué No. 103. Write =. = . ae. te .2 R. G. 
equipment. Sgt. Ferguson cleared the rear turret HE Air Ministry regret to announce the fol L. N. Pitbladc: A/C1 J. J. Ouill 
and attempted to repair the inter-communication lowing casualties’ on various dates. Th Re :: C.2'D. GC. Theobalds: 
system, but, finding it impossible to effect even ext-of-kin have been informed Thomas: LA/C. B. G. Wakefield: 
a temporary repair, he went forward and rendered : Williams: LA iCsyv * Wilmington 
first aid to the air observer, who had been Royal Air Force WouNDED or 1 ~ 
wounded. Thereafter, Sgt. Ferguson rendered valu - Fit Sgt. A V. J. Bettridge; Sgt 
able service to his captain by acting as messenger KILLED IN ACTION (WHILE FLYING IN OPERA Cpl. D. Trist , ‘orn 
Throughout, this airman exhibited a fine example TIONS AGAINST THE ENEMY).—F/O. B. D. White Diep oF WounpDs or INsuRTES RECEIVED OF 
of discipline and teamwork. On several occasions PREVIOUSLY REPORTED MISSING, BELIEVED AcTIVe SERVICE.—L.A/C. T. H. Turr 
he has displayed great skill and has thus con KILLED IN ACTION, Now PRESUMED KILLED IN DIED ON ACTIVE SERVICE 
tributed materially to the safe return of his air ACTION.—Sgt. H. F. Barron; Sgt. H. G. Burgess; R. T. Ferrier; Act. 
craft. Fit, Sgt. W. J. Grieve; P/O. C. R. C. Herbert; A. J. D. Glaisher: 
Sgt. B. F. Mooney and Sgt. I. J. Puitip, both of Sgt. E. A. R. Leavers; Sgt. J. A. Lennard; Sgt G. W. Hooper; Set. F 
No. 236 Squadron : E. Lewin; Sgt. J. W. H. ; P/O. A.G. 8t. J Lipman; T/Cpl. J. Reid; 
In December 1941, Sgts. Mooney and Philip Ross; Fit. Sgt. A. C. W. W ; Fit. Sgt. W. C A/C. J. Riley; Cpl. G. Topham; I 
were the pilot and wirel ss operator-observer 1¢ Wills; P/O. J. W. Sievers, ells ; ah ] a — 
spectively of an aircraft which carried out an PREVIOUSLY REPORTED MISSING, Now + Pre PREVIOUSLY MISSING. Now PRISONER or Wit 
important daylight reconnaissance. Defying su} . S. W. Adair: 4/C.1 G. Burwell: Cpl. J. Wood 
heavy defences, Sgt. Mooney Son over the, oni ; sa F be Sgt. W. H s. Burwell; Cpl. J. Woods 
tive at a low altitude and most satisfactory b ° n ~ 
results were obtained Some days later these Browell; Sgt. niet +, Brandish; Wing ~ 4 z Royal Australian Air Force 
airmen volunteered to carry out a daylight recon FS W. E. Cray 3 tL b. WE G 3 ne fo Oe - 
naissance of another objective and much valuable Set. R. H C. Crook: en; x ° reedy ; PREVIOt SLY REPORTED MISSING BELIEVED 
information was secured. Sgts. Mooney and Philip s Too! Sgt. . A. Dean; Fit. Sgt KILLED IN ACTION, Now Presumep KiILLeD # 
have executed many © 1 niss ilfulls J. Derbyshire; P/O. A. A. ; Sgt. G. Gibb; \cTIon.— F/O T. G. Joyce 
‘ a perational missions skilfu P/O. W. H. 'G y 
and efficiently. . oodall ; . R. B. Hanmer; Sct MISSING, BELIEVED KILLED in AcrTion.—Séh 
} W. ©. Haynes; Sst H. F. Hurt; Sgt. J. E. Joh \. H T. Cook; Sgt. J. W. C. Morris; PA 
HE KING has been graciously pleased ¢t son; Sgt. A. Lee Set. J. Ww. Mulford ; Act R. L. O. Ryder 
approve the following awards :— Fit. Lt. T. H. Myers; Sgt. J. W. Nightingarl; Set KILLED ON Active Service.—P/O. H. 8. lee 
Georce MEDAL. S. O'Connor; Sgt. E. 8. Paillips; Set. J. R A/C.1, H. A. Lonergan. 
L.A/C. H. Mitter.—In August, 1941, an air 3 _. Same: ect -p. ©: Stark: 
P et i from a sortie over France landed J. 3 : x . atson; 
— Lone Ge. Matncen -to the pilot, three :. C. Whitehead; Sgt. F. A. Whitehead; Fit. Lt Royal Canadian Air Force 
bombs which were thought to have been released _.C. Whittall; Sgt. O. L. M. Williams; Sgt. R. E MISSING, BELICVED euLeD my AC rn 
remained in the aircraft and were detached on Williams : W. M. Chambers: Sat W. Gardner: P/O. D. 
landing, one exploding and the others falling a Wounpep or INJURED IN AcTrion.—Fit. Lt Simpson 
short distance away. The aircraft soon became a R. L. F. Day, D.F.C.; P/O. J. S. Holmes; Fit. Lt MISSING.—Sgt. C. D. Cooling; Sgt. N G 
blazing inferno, amid which bullets were exp!lod ve sn Lt. A. a. —— - Hettric » , 
ing. The pilot and two of the crew managed t IED OF OUNDS OR INuURIES RECEIVED IN . . Service.—Set 2. Trafford. 
act out A tried to extricate the observer from Action.—Set. 8. G. Hughes; Sgt. J. E. Olive; F/O KITLED ON ACTIVE SERvIcE.—Sgt. I. F 


the front part of the aircraft, but were unabk A. P. G. B. Sutton. . 
to do so. P ), MpoeIne, eevee Kimtep tN ACTION.—Sgt Royal New Zealand Air Force 
LA/C. Miller, the driver of the fire tender . Brooks; Sgt. A. V. Carpenter; Sqn. Ldr os - . — 
which arrived shortly after the crash, then took P. G. 8. Dickenson; Sgt. L. G. C. Dimond: Set +o BELIEVED KILLED IN ACTION Pie 
over the rescue operations, cutting away the front S. A. Hart; Sgt. M. S Jacobs; Sgt. A. McKillop R Foster ; Set J.§ tison. ms F. B 
part of the aircraft and succeeding in extricating Set. C. T. H. Mappin; Sgt. K. Naylor; Sgt. C. W MrsstNa —P/O. L. P. Bourke; Sgt : 
the observer, regardless of the fact that bombs Onions: Sgt. J. H. Reid; Set. G McA. Thain; Set Glasgow 
were lying — and Saw = might have been A. ee y eet B. at ~e Sgt. C. Wal S h A - Ai F 
ia the aircraft. Unfortunately the observer was ton; Sgt. D. E. Williams; Set. A. Willison. f 
found to have been killed when the first bomb PREVIOUSLY REPORTED PRISONER OF War, Now out rican ir orce 
exp) , REPORTED MISSING, BELIEVED KILLED IN PREVIOUSLY REPORTED MISSING BELIEVED 
LA C. G. Wit.iaMs. AcTion.—Sgt. R. C, Hargrave KILLED IN ACTION, Now REporTED KILLED # 
A/C.1 K. Brann. Misstno.—Sgt. M. F. Carthy; Sgt. G. H. Ches AcTion.—Lt. R. C. W Miller 
In June, 1941, ammunition in an aircraft ex man; Set. H. J. Cooper; a R. A. Consens Diep ON ACTIVE SeERVICE.—Air Mech. G, J. 
ploded by spontaneous combustion In spite oi F/O. K L. Davies; P/O. ; J. Dearder Act Hicks 
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